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REPORT 

OP 

THE POSTMASTER-GENERAL. 



Post-Ofpice Department, 
Washington^ B. C, November 27, 1876. 
Sir: The expenditare^ of this Department daring the fiscal year 
ended June 30, 1876, were $33,263,487 58 

The revenues were as follows : 

Ordinary receipts $28,453,426 66 

Receipts from money -order business . . 190, 770 84 

Amount received from the general 
Treasury as sums appropriated to 
steamship-lines 537, 500 00 



29,181,697 50 



Excess of expenditures over receipts 4, 081, 790 08 

Included in the above statement of expenditures is the sum of 
$467,301.42 paid on liabilities incurred in previous fiscal years and not 
properly chargeable to the expenditures of the last fiscal year. Deduct- 
ing this sum from the aggregate amount, the actual expenditures for 
the year were $32,796,186.16. 

Tbe expenditures and receipts of the Department, therefore, on ac- 
count of and appertaining to the business of the last fiscal year (exclud- 
ing expenditures on account of previous years) are as follows, to wit : 

Expenditures $32,796,186 16 

Receipts, onliDary aud from money -order business 2«, 644, 197 50 

Leaving an excess of expenditures over and above departmental 

receipts of 4,151,988 66 

The expenditures during the fiscal year were $523,196.21 more than 
those of the preceding year, and $3,700,546.42 less than the estimates 
therefor. ^ 

The ordinary receipts for the year were $1,782,208.16 (or 6.26 per 
cent.) more than those of the preceding year, and $33,541.50 (or 0.11 per 
cent.) more than the estimates tlierefor. 

The expenditures and receipts by fiscal quarters, and the increase 
or decrease therein as compared with the corresponding quarters of 
1873-'74 and 1874-'75, are shown by Table 4 which accompanies the 
report of the Third Assistant Postmaster-General. 
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IV REPORT OF THE POSTMASTER-GENERAL. 

There was drawn from the Treasury during the fiscal year on appro- 
priations — 

For steamship service to Japan and China $500,000 00 

For steamship service to Brazil 37,500 00 

To supply deficiencies in the revenues for the year ended June 30, 1876 4, 000, 000 00 

To meet deficiencies of previous fiscal years 551,029 23 

In pursuance of act of Congress (private. No. 12) of June 23, 1876 53 80 

Total 5,088,583 03 



The estimated expenditures for the fiscal year ending June 30, 1878, are. $36, 723, 432 43 
The ordinary revenues are estimated at 7 per cent, over 

the past fiscal year, making $30,445,165 00 

Estimated revenue from money -order business 200, 000 00 

Total estimated revenue for the fiscal year ending 
June 30, 1878 30,645,165 00 



Estimated excess of expenditures to be appropriated out of the general 

Treasury as a deficiency 6,078,267 43 

Of the appropriations for deficiencies there were unexpended on June 
30, 1875, the following amounts: 

For fiscal year ended June 30, 1871 $14,146 38 

For fiscal year ended June 30, 1872 3,393 98 

For fiscal year ended June 30, 1873 680,830 11 

For fiscal year ended Juno 30, 1874 1,006,574 51 

For fiscal year ended June 30, 1875 1,097,842 00 



2,802,786 98 
Amoxi nt appropriated for fiscal year of 1875-76 6, 852, 705 00 



Total 9,655,491 98 

During the past fiscal year the following amounts were drawn on 
account of payments for previous fiscal years, viz: 

For fiscal year of 1870-71 $14,146 38 

For fiscal year of 1871-72 3,393 98 

For fiscal year of 1874-75 533,488 87 

For fiscal year of 1875-76 ^ 4,000,000 00 

A total of 4,551,029 23 



Amount of deficiency appropriations undrawn and available for pay- 
ments of indebtedness to June 30,1876 $5,104,462 75 

Against the above sum there are chargeable the following unset- 
tled accounts, estimated : 

Balance due foreign countries $12,000 00 

Mail-service under contract, or recognized, not yet reported 

for payment 989,069 50 

ail-service unrecognized 353,024 85 

Total 1,354,094 35 



i\«viving after settlement of all liabilities to Jane 30, 1876, a net balance 
on deficiency appropriations of 3,750,368 40 
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REPORT OF THE POSTMASTER-GENERAL. 



POSTAaE-STAMPS, STAMPED ENVELOPES, AND POSTAL CARDS ISSUED^ 

The number of ordinary postage-stamps issued daring the past fiscal 

year was 698,799,090, valued at $18,773,454 00- 

Newspaper and periodical stamps, 1,290,347 945, 254 75 

Stamped envelopes, plain, 82,467,000 2,280,318 74 

Stamped envelopes, request, 64,554,500 2,079,578 30 

Newspaper-wrappers, 18,498,750 : 273,723 50 

Postal cards, 150,815,000 1,508,150 00^ 

Official poBtage-stamps, 17,682,665 663,831 50 

Official stamped envelopes and wrappers, 15,690,155 429, 1 10 93 



Aggregating 1,049,797,507 26,953,421 72 

The following table shows the increase in stamps of all kinds, stamped 
envelopes, newspaper- wrappers, and postal cards over the previous year: 





June 30, 1876. 


Fiscal year ended 
Jane 30, 1875. 


Increase. 


Value. 


Per cent. 


Onlinarv DOtttairo-RtMnTMi ............ 


118, 773, 454 00 

2, 280, 318 74 

2,079,578 30 

273, 733 50 

945, 254 75 

1,508,150 00 


$18, 271, 479 00 

2,046.111 35 

1, 791, 686 25 

286, 679 74 

815, 902 47 

1, 076, 160 00 


$501, 975 00 
234, 207 39 
287,892 05 
"12, 956 24 
129. 352 28 
431, 990 00 


2.74 


Stemped eo velopes, plain 


11.44 


SUunped envelopes, request 


16.06 


Newspaper* wrappers 


*4.50 




15.85 
40.14 






Total, after deducting for de- 
crease in item of newspaper- 
wrappers 






1,572,460 48 


6.47 


Official stamps, and stamped 

envelopes and wrappers 

Dedact for decrease in last item 


1, 099, 942 43 


1, 189, 492 43 




96,550 66 


ail 










As eremte ................. 


26,953,421 72 


25,477,511 24 


1, 475, 910 48 


5.79 







* Decrease. 

Daring the past fiscal year there has been a loss of seven packages 
of stamps, stamped envelopes, and postal cards, of the aggregate value 
of only $147.45. 

The amonnt of postage collected daring the year, under the act of 
Congress approved June 23, 1874, (which took effect January 1, 1875,) 
on newspaper and periodical publications mailed to regular subscribers 
or news agencies from known offices of publication, commonly known 
as second-class matter, was $1,014,154.27, derived from 39,444,599 pounds 
of matter at 2 cents per pound, and 7 ,508,743 pounds at 3 cents per 
poand. The amount collected during the six months ending June 30, 
1875, was $486,443.49. Theincrease is therefore at the rateof $41,267.29, 
or 4.24 per cent, per annum. 

The operations of the Dead-Letter Office are fully stated in the report 
of the Third Assistant Postmaster-General, and tables Nos. 10, 11, and 
12, appended thereto. This business may be briefly summarized as fol- 
lows: Total number of letters received during the year, 3,542,494, an 
average of 11,540 for each working day, and classified thus : ordinary 
mail letters, 2,355,194; local or drop, 445,000; of domestic origin re- 
turned from foreign countries, 108,632.; foreign origin, 195,800; returned 
to post-offices by proprietors of hotels^45,136 ; held for postage, 307,559 j 
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misdirected, 69,797; ship, 2,884; without address, 6,945 ; and 6,547 reg- 
istered letters. They are further classified according to their contents 
as follows : 25,740 contained $41,447.17 in money ; 12,043 contained 
<;ommercial paper to the value of $1,764,648.31 ; 846 contained deeds, 
mortgages, leases, railroad and other passage tickets, pension certifi- 
cates, and bank-books; 37,064 contained postage stamps ; 31,318 con- 
tained photographs ; 20,367 contained jewelry, clothing, books, chromos, 
music, merchandise, &c. ; 25,788 contained receipts, bills of lading, aflfi- 
davits, abstracts of title, paid notes, and canceled obligations of all 
sorts. 

The whole number of registered letters received, including 201 from 
last fiscal year, was 5,748, of which 5,422 were delivered. The amount 
of money taken from letters which could not be restored to the owners 
was $6,052.63. Amount realized from sale of Dead-Letter Office prop- 
erty at auction, $2,853.17. , 

CONTRACTS. 

There were in the service of the Department on the 30th of June, 
1876, 6,126 contractors for the transportation of the mails on public 
routes. 

There were at the close of the year 1,718 special offices, each with a 
mail-carrier whose pay from the Department is not allowed to exceed 
the net postal yield of the office. 

Of public mail-routes in operation there were 9,003, (of which 912 
were railroad, being an increase of 41 routes of this class over the pre- 
vious year,) aggregating in length 281,798 miles ; in annual transporta- 
tion, 136,269,708 miles; in annual cost, $16,201,140. Adding the com- 
pensation of railway-post-office clerks, route-agents, mail-route messen- 
gers, local agents, and mail-messengers, amounting to $3,159,908, the 
aggi'egate annual cost will be $18,361,048. 

The service was divided as follows : 

Kailroad-routes: length, 72,348 miles; annual transportation, 77,741,- 
172 miles; annual cost, $9,543,134 — about 12.27 cents per mile. 

Steamboat-routes: length, 14,883 miles; annual transportation, 
3,704,533 miles; annual cost, $606,465 — about 16.37 cents per mile. 

Other routes, upon which the mails are required to be conveyed with 
** celerity, certainty, and security :" length, 194,667 miles ; annual trans- 
portation, 64,824,003 miles ; annual cost, $5,061,541 — ^about 9.21 cents 
per mile. 

There was an increase over the preceding year in length of routes of 
3,925 miles ; in annual transportation, of 2,447,492 miles ; and a decrease 
in cost of $152,229. Adding the increased cost for railway-post-office 
clerks, route, local, and other agents, $228,107, the total increase in cost 
was $75,878. 

The railroad routes have been increased in length 2,266 miles, and in 
cost $326,616, against an increase last year of 2,349 miles in length, and 
$626,855 in cost. 
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BE-ADJUSTMENT OP PAY ON RAILROAD ROUTES. 

Betunis showing the weight of mails and other particalars respecting 
the service performed on railroad routes in States in which a new con- 
tract term commenced on the 1st of July, 1876, as well as in other States 
and Territories, are given in tables E and E in the appendix. 

FINES AND deductions. 

The amount of fines imposed upon contractors, and deductions made 
from their pay for failures and other delinquencies, for the year was 
$122,563.15, and the amount remitted during the same period was 
$13,085.49, leaving the net amount of fines and deductions $109,477.66. 

MAIL BAGS, LOCKS, AND KEYS. 

A table appended to this report exhibits in detail the number, descrip- 
tion, and cost of mail-bags and mail-catchers, and of mail locks and 
keys purchased under contracts during the last fiscal year. The total 
number of mail-bags purchased and put into service was 103,794, of 
which 80,980 were for the transmission of printed and third-class mat- 
ter, and 22,814 were chiefly for the transmission of letters or first-class 
matter. The total cost of mail-bags and mail-catchers, including re- 
pairs, labels, &c., amounted to $208,847.49. 

Compared with the preceding year, there was an increase of 23,744 
mail-bags and 650 mail-catchers, and of $21,699.41 in the total cost of 
mail-bags and mail-catchers, during the last fiscal year; such increase 
being occasioned by expanded mail facilities. The total cost of mail 
locks and keys was $16,720.95. The total cost during the preceding 
year was $31,840. 

An entire re-organization of the system of repairing mail-bags was ef- 
fected during the last year, which has resulted in a very great reductio n 
of that item of expense. During the preceding year, under the old sys- 
tem which bad prevailed for many years, and under which all repairs 
were made on special contracts with persons outside of the Department, 
the cost thereof was $92,419.95. For the la^t fiscal year, during which 
the repairs were all made by persons directly employed at annual salaries 
in the several post-offices which are mail-bag depositories, the expense 
was reduced to $30,161.92— a saving of $62,258.03. 

MAIL-DEPREDATIONS. 

During the year ended June 30, 1876, 291 persons were arrested for 
violations of the posUil laws and regulations, and given in charge to the 
United States authorities for trial, with the following results, viz: 

Convicted 127 

Acquitted 11 

Otherwise disposed of 48 

Awaiting trial 10& 

Total • 291 
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Id addition to the above, 148 persons were arrested charged with sim- 
ilar offenses, bat as there were circamstances connected with said ar- 
rests which made the parties amenable to State laws, it was deemed 
better to hand them over to the State authorities. These, added to the 
number held for trial in United States courts, aggregate 439 persons ar- 
rested during the year. Of this number, only 151 were employes of the 
Post- Office Department; and when it is considered that United States 
mails are transported annually over 136,000,000 miles of mail-routes, and 
are handled by 50,000 person^, this exhibit will be considered very sat- 
isfactory. 

The number of recorded complaints during the year is 6,640, involving 
the loss or rifling of 6,726 letters, aggregating in value, in money, bonds, 
drafts, &c., $146,028.29, of which 2,155 were registered, valued at 
$25,829.69, and 4,571 unregistered, valued at $130,198.60. Of the 1,597 
registered letters reported missing, 833 were satisfactorily accounted 
for, and 764, valued at $16,794.16, are reported as actually lost. 

Of the 764 lost, 196, valued at $4,295.74, were made good ; and of the 
558 registered letters reported rifled of cootents, valued at $9,478.08, 
the contents of 77, aggregating in value $1,861.04, were recovered and 
restored to the owners. Cases numbering 382 remain in the hands of 
the special agents under investigation. 

The whole number of letters registered throughout the United States 
during the year ended June 30, 1876, was 4,007,817, while this exhibit 
shows an actual loss of only 1,049, about y^ e _ of 1 per cent., or 2f 
for every 10,000 registered letters mailed. 

RAILWAY -POST-OFFICE LINES. 

A tabular statement hereto appended shows that the number of rail- 
way-post-office lines in operation on the 30th of June, 1876, was 63, ex- 
tending over 17,713 miles of railroad routes ; an increase of 1 line and 
of 781 miles compared with the preceding year. 

The number of clerks employed was 1,042, at an annual cost of 
$1,278,340 ; an increase of 141 clerks and $155,700. Upon 14,591 miles 
the service is performed daily, and upon 3,122 miles twice daily, equiva- 
lent in all to 20,835 miles each way daily. 

Counting all the lines both ways, the aggregate service is 41,671 miles 
daily. 

POST-ROUTE MAPS. 

During the year new post-route maps have been prepared and pub- 
lished of the States of Florida, Kansas, Nebraska, Alabama, Missis- 
sippi, and Minnesota. New editions of the various maps previously is- 
sued, embracing all the northern and middle States, and some others, 
have also been issued for the use of the officers and clerks of the Depart- 
ment, as well as to supply the requirements of postmasters, special 
agents, and the railway mail-service, in properly distributing the mails. 

Drawings for maps ot the States of Georgia, Arkansas and the In- 
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dian Territory, Kentucky, Tennessee, and of the greater number of the 
Territories, were in course of preparation with a view to bringing out 
engraved or lithographed prints of them during the present fiscal year, 
only a few of these maps in manuscript being hitherto in existence ; but 
the failure to receive adequate appropriations for this purpose, and the 
consequent reduction of the force of draughtsmen and clerks, has made it 
necessary to lay aside almost entirely this desirable work. In the esti- 
mates herewith submitted, I have included the amount required for the 
resumption of this work. 

FOREIGN MAILS. 

The Postal Union treaty, which went into operation at the commence- 
ment of the fiscal year, has greatly simplified the operations of our 
postal exchanges with European countries ; as, under its provisions, 
each country retains to its exclusive use all the postages which it collects. 
All postage-accounts on the direct correspondence reciprocally exchanged 
between Postal Union countries have been discontinued, and therefore 
no record has been kept of the number of letters exchanged, or the 
amounts of postage thereon, as was the practice under the separate 
postal arrangements previously in force. The weights, only, of the 
letter and printed-matter mails dispatched to Postal Union countries 
have been accurately taken, for the purpose of making payments for 
the intermediate sea and inland transit charges thereon ; which charges 
are, by the provisions of the treaty, defrayed by the post department of 
the country dispatching the mails. 

The total weights of the mails dispatched from the United States to 
Postal Union countries duringtheyear were as follows : Letters, 95,984,- 
186 grams, equal to 3,386,103 ounces ; printed matter and samples, 366,- 
552,486 grams, equal to 12,935,398 ounces — being an increased weight 
over 1875 of 155,063 ounces of letters and 1,727,567 ounces of printed 
matter and samples. A statement is appended of the weight of mails 
dispatched to each Postal Union country. 

The reduced rates of transatlantic sea-postage of 6 francs 50 centimes 
per kilogram of letters and 50 centimes per kilogram of other mail- 
matter, established by the General Postal Union treaty, have been 
allowed and paid, at their current gold value, to the respective steam- 
ship lines transporting our mails to Europe, with the exception of the 
American line from Philadelphia to Liverpool, which has received a 
compensation in excess of the sea-postages, fixed by special agreement, 
at $3.25 per kilogram of letters and 10 cents per kilogram of other mail 
matter. 

The cost of the United States transatlantic mail-steamship service 
for the year 1876 was $172,343.09, being a reduction of $55,755.16 from 
the cost of the same service for the year 1875. The payments made to 
the respective steamship lines carrying mails to Europe were as follows : 

The Canard line, for 51 trips from New York and 51 trips from Boston to 
Qaeenstown and Liverpool $43,627 79 



Digitized by VjOOQIC 



X REPORT OF THE POSTMASTER-GENERAL. 

The Hamburg-American Packet Company, for 39 trips from New York and 

14 trips from Philadelphia to Plymouth, Cherbourg, and Hamburg $38, 863 31 

The North German Lloyd of Bremen, for 53 trips from New York and 21 

trips from Baltimore to Southampton and Bremen ^ . . . 28, 680 51 

The Liverpool and Great Western, (Williams & Guiou,) for 39 trips from 
New York to Queenstown and Liverpool.., 24,874 85 

The White Star line, for 33 trips from New York to Queenstown and Liver- 
pool 17,089 72 

The Inman line, for 19 trips from New York to Queenstown and Liverpool. . 9, 281 27 

The Canadian line, for 53 trijw to Liverpool 3, 603 05 

The Anchor line, for 51 trips from New York to Glasgow 2, 246 72 

The General Transatlantic Steamship Company, for conveying mails from 

New York to Havre 2,076 90 

American Steamship Company, for 46 trips from Philadelphia to Queens- 
town .• 1,996 05 

The Netherlands Steam Navigation Company, for 5 trips from New York 

to Rotterdam 2 92 

Total 172,343 09 

The payments made to the respective trausatlaDtic Hues, on account 
of transportation of the British and French closed mails from New York 
to Europe, were as follows: 

To the Liverpool and Great Western Steamship Company $1, 502 80 

TotheCunard line 2,953 52 

To the White Star line 54 42 

To the Ham burg- American Packet Company 517 20 

To the* North German Lloyd of Bremen 499 88 

To the Eagle line 5,409 57 

To the Inman line 1,314 99 

To the Snow & Burgess line 63 98 

Total 12,316 36 

The United States postages on mails conveyed to and from the West 
Indies, Panama, Central America, Brazil, Mexico, Bermuda, Nova 
Scotia, New Granada, Venezuela, and Honolulu, at the reduced rates 
established from July 1, 1875, amounted to $119,617.68, and the cost of 
the sea conveyance thereof was $45,436.79. 

The United States postages on mails exchanged with Japan and 
China, by means of the subsidized line of direct mail steamers, amounted 
to $18,679.36. 

The total cost of the United States ocean mail-steamship service for 
the year 1876 (including $537,500 paid from special appropriation for 
steamship service to Japan and China and to Brazil) was $755,279.88, 
being a reduction of $231,356.78 from the cost of the same service for 
the year 1875. 

The contract with the Pacific Mail Steamship Company, authorized 
by acts of Congress approved February 17, 1865, and February 18, 1867, 
for the conveyance of a monthly mail from San Francisco to Japan and 
China, will expire by limitation on the 31st of December, 1876, and, in 
the absence of special legislation by Congress authorizing a continuance 
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of the mail-service on this important route at a higher rate of compen- 
sation, the provisions of the general law, limiting the compensation to 
be allowed for the transportation of the mails by sea to the amount of 
postages on the mails conveyed, will become applicable to any steam- 
ship service which maybe performed on this route on and after January 
1, 1877. 

It is but just to say that the contractors for this service, notwith- 
standing serious embarrassments and difficulties, have transported the 
mails throughout the con tract- term of ten years with uninterrupted 
regtilarity, and in a manner entirely satisfactory to the Department. 
The steamships employed in the service were built in the United States, 
and are first-class in all respects. They constitute, at present, the only 
American ocean-steamship line, except that now performing weekly 
trips between Philadelphia and Liverpool ; all other transatlantic and 
Pacific mail-service being performed by steamships sailing under the 
flags of other nations. 

The additional monthly mail service to Japan and China by the Occi- 
dental and Oriental line of steamers, (an English line,) for the compensa- 
tion of the sea-postages, referred to in the last annual report, was aban- 
doned by the owners of said line, who refused to transport the mails on 
these terms. The Department has also been unable to secure any regular 
direct mail communication with Brazil for the compensation of the sea- 
postages. 

The general postal union treaty concluded at Berne, October 9, 1874, 
has been in operation since July 1, 1875, with the most satisfactory re- 
sults. Our i)eople have enjoyed the advantages of the cheap and uni- 
form postage-rates which have been established to all parts of the civil- 
ized world, and the Post-Office Department has also been financially 
benefited by the greater simplicity of postal operations under its pro- 
visions, as well as by the entire suppression of postage accounts on the 
postal union correspondence. The territory of the union has been greatly 
enlarged by the aecession, from the 1st of July, 1876, of British India, 
(comprising Hindostan, British Burmah, and Aden,) and the French 
colonies in America, Africa, Asia, and Oceanica, under an arrangement 
fixing: the conditions of their adhesion to the stipulations of the treaty, 
signed at Berne, the 27th January, 1876, by delegates of the several 
postal administrations interested in their admission, a copy of which is 
appended. British India and the French colonies having been admitted 
subject to an additional charge of 25 francs per kilogram of letters, and 
1 franc per kilogram of printed matter and samples, to cover the ex- 
penses of sea-transportation beyond the limits of the postal union as 
originally formed by the Berne treaty, it was necessary to fix the rates 
of postage to British India and the French colonies at double the ordi- 
nary postal-union rates. 

Montenegro, Gibraltar, (as subordinate to the postal administration 
of Great Britain,) and the islands of Oozzo, Comino, and Gominotto, as 
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dependeDcies of Malta, have also been embraced in the postal anion on 
the terms of the original treaty. 

Propositions have been formally submitted by the international bureau 
at Berne to the vote of the postal administrations of the union, for the 
admission into the union, from the 1st of April next, of all the Spanish 
and Dutch colonies, and certain of the British colonies, as follows : 

Ist. To admit into the General Postal Union, from April 1, 1877, npon the same con- 
ditions as the French colonies and British India, that is to say, npon the conditions of 
the arrangement signed at Berne, 27th January, 1876, all of the Spanish colonies and 
the Dntch colonies, as well as the British colonies of Ceylon, the establishments of 
Detroit, (Straits Settlements,) Labuan, Trinidad, and British Gaiana. 

2d. To admit also into the nnion, from April 1, 1877, and upon the same conditions 
as the above-mentioned colonies under No. 1 above, the British colonies of the Ber- 
muda Islands and Jamaica, but with the reservation, specially concerning the postal 
relations between the United States and these two colonies, that the maritime rate of 
francs 6.50 per kilogram of letters shall replace that of 25 francs, applicable to the 
relations of all the other union countries with the Bermnda Islands and Jamaica. 

This Department has given its assent to the admission of all these 
colonies into the postal union at the date named, on condition that the 
reservation made to the admission of the Bermudas and Jamaica, in No. 
2 above, be also applied to Cuba, Porto Eico, Oura9oa, and other Span- 
ish and Dutch colonies in the West Indies. 

Applications have also been made for the admission into the postal 
nnion of the empire of Brazil, Canada, Newfoundland, the Sandwich 
Islands, Japan, and the British colony of Hong-Kong, but no agreement 
has been reached in regard to the conditions of their admission. 

Many questions relating to the proper construction to be given to 
provisions of the treaty, and detailed regulations, have been submitted 
through the international office at Berne for the opinions of the respect- 
ive postal administrations, and modifications of the provisions thereof 
have been proposed through the international office, but in the majority 
of cases they have failed to receive a uniform interpretation or the unan- 
imous vote of the postal administrations required for their adoption, 
and their consideration has therefore been postponed to the next postal 
congress, which has been adjourned to meet at Paris in the spring of 
1878. The only propositions for changes submitted through the inter- 
national office which have obtained the unanimous adiiesion of all the 
postal union administrations were as follows : 

Article XVItl of the Regulations for the execution of the Berne 
treaty, relating to statistics of transit, has been modified in certain ot 
its stipulations by adopting a proposition of the postal administration 
of Germany, formulated as follows : 

Ist. The statistics from the 1st to 7th Angnst, 1875, shall serve as basis for the ac- 
counts from Ist July to 31st December, 1875. 

2d. The annual statistics fixed for the 1st December shall not be made in 1875. 

3d. The subsequent statements shall be taken from the Ist to 7th June, 1876, and 
from the 1st to 7th December, 1876. 

The resnlts of these statements nball be valid from the 1st of January. 



Digitized by VjOOQIC 



REPORT OF THE POSTMASTER-GENERAL. XIII 

Au additional provision, formulated as follows, has also been adopted 
by a unanimoas vote of the postal union administrations : 

The territorial transit expenses within the district of the union, of the mails des- 
tined for or coming from countries beyond the sea, foreign to the union, shall be 
calculated according to the statement of weight serving to establish the maritime 
transit expenses of snch mails. 

A postal convention has been concluded with the colony of Queens- 
land, Australia, establishing an exchange of correspondence with that 
colony by means of the colonial contract mail-packets, plying between 
San Francisco and the colonies. This convention, a copy of which is 
appended, was carried into operation the Ist of January, 1876. 

An additional postal agreement with the empire of Japan, modifying 
the provisions of the postal convention with that country, and reducing 
postage rates to the basis established with the postal-union countries 
was concluded on the 8th of February, and carried into operation on 
the 1st of April, 1876. A copy is appended. 

A x)ostal convention has been concluded with the British colony of 
Bermuda on the basis of postal-union rates. This convention, a copy of 
which is annexed, was carried into operation on the 1st of October, 1876. 

Au additional agreement has been concluded with Newfoundland, re- 
ducing the single prepaid lett«r-rate of postage between the United 
States and that colony to 5 cents ; a copy of which is appended. 

Negotiations are also pending for postal conventions with Peru, Vic- 
toria, and Chili. That with Chili has been formally executed with the 
Chilian minister, at Washington, and sent to Santiago for ratification 
by the Chilian government. It will be carried into operation on the 1st 
of January next, should the notice of its ratification be received previous 
to that date. 

APPOINTMENTS. 

The report of the appointment-office shows the following : 

Number of post-offlces established daring the year 1,993 

Number discontinned 1,157 

Increase 836 

Number in operation Jane 30, 1875 35, 547 

Nnmberin operation June 30, 1876 36,383 

Number filled by appointments of the President 1,568 

Namber fiUed by appointments of the Postmaster-General 34, 815 

Appointments were made during the year — 

On resignations and commissions expired 5,140 

On removals 1,045 

On changes of names and sites 251 

On deaths of postmasters 333 

On establishment of new offices 1,993 

Total appointments ^ 8,762 

Number of caflAs acted on during the year \ 10,114 
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The number and aggregate coinpensation of special ageuts, route 
agents, mail-route messengers, railway post-office clerks, and local 
agents in service during the year ended June 30, 1876, were — 

*43 special agents $142,061 92 

1,042 railway post-office clerks 1,278,340 00 

1, 017 route-agents 975,280 00 

219 mail-route messengers 145,610 00 

137 local agents 104,910 00 

2,458 Total 2,646,201 92 

The following table shows the number of employes in the Post-Office 
Department; also the number of postmasters, contractors, clerks in 
pos -offices, route-agents, railway po8^office clerks, and other officers in 
service June 30, 1875, and June 30, 1876, respectively : 

Departmental officers and employes : 

1875. 1876. 

Postmaster-General 1 1 

Assistant Postmaster-General 3 3 

Superintendent of foreign mails 1 

Superintendent of moneyrorder system 1 

Chief clerk to the Postmaster-General 1 

Cliief of division of dead-letters 1 

Chief of division of depredation 1 

Chief of division of postage-stamps, stamped envelopes, and postal 

cards '- 1 

Topographer for Department : 1 

Chief clerks of bureaus 5 

Disbursing officer and superintendent of building 1 

Stenographer 

Clerks, messengers, watchmen, &c 367 363 



384 381 
Other officers and agents : 

Postmasters , 35,547 36,383 

Contractors 6,280 6,126 

Clerks in post-offices 4,467 4.71H 

Letter-carriers 2, 195 2, 269 

Route-agents 9h7 1,017 

Railway post-office clerks 901 1,042 

Mail-route nieeseugers 225 219 

Local agentK 125 137 

Special agents 66 62 



Total in service 51, 177 52,354 

FREE DELIVERY. 

No additions to the number of free-delivery offices were made during 
the year. The service was, however, improved in several of the cities 
by establishing branch offices and extending the carriers' delivery. Two 
branch offices were established in Cleveland in place of two small 
offices, one in Brooklyn, and two in Philadelphia. 

* Other special agents charged to separate appropriations. 

Digitized by VjOOQIC 



REPORT OP THE POSTMASTER-GENERAL. XV 

A centennial branch of the Philadelphia post-office, fitted up in excel- 
lent style and complete in all its appointments, was locateu in the Gov- 
ernment building in the exhibition grounds for the accommodation of 
the foreign and domestic officials and exhibitors and the large numbers 
of persons in daily attendance on the exhibition. It was equipped with 
all the requisites and conveniences of a first-class post-office, with letter- 
boxes for the reception of mail-matter located at all the principal points 
in the exhibition buildings and grounds, and, with its corps of ten letter- 
carriers, supplied every practicable facility to the officials, exhibitors, 
and visitors for the frequent and prompt collection, transmission, and 
delivery of their correspondence. As the business of this branch office 
was chiefly transacted in the current fiscal 3'ear, a detailed statement of 
its operations is reserved for the next annual report. 

The general results of the service during the year are satisfactory. 
The postage on local matter exceeded the entire expense by $84,375.22. 

The increase in the cost of the service was but 5 per cent., while the 
inci^ease in the postage on local matter was 6 per cent. The average 
cost per piece of handling the matter was 3.13 mills. The aggregate 
results for the fiscal year ending June 30, 1376, were as follows : 

Increase over 
precodiug year. 

Nnmber of officers 87 

Xiimber of lettor-carriere 2,269 74 

Mail-letters delivered 189,059,443 10,575,975 

Mail postal cards delivered 23, 952, 3dl 5, 638, 816 

Local letters delivered 53,773,953 - 4,934,716 

Local postal cards delivered 19, 9(53, 290 3, 937, 078 

Registered letters delivered* 1,069,698 

Newspapers delivered 80, 675,040- 12,220,564 

Letters collected 200,2S0,079 12,329,438 

Postal cards collected 33,950,503 5,747,035 

Newspapers collected 28,453,086 1,122,679 

W^iole number of pieces handled 631, 777, 473 57, 575, 999 

Pieces handled per carrier 278, 4:W 16, 843 

Totiil cost of service $1, 981, 18(). 51 I §101,144.52 

' 5 or 5 per cent. 

Average cost per piece in mills t 3. 13 

Average cost per carrier t 8871.08 

Amount of postage on local matter ^2, 065, 561. 73 I ^]}^' ^^' ^^ 

*^ •* 'w , , S or 6 per cent. 
Kxcess of postage on local matter ov^r the total cost 

of service 834,375.22 

In consequence of the reduction made by Congress at its last session 
in the appropriations for the free-delivery service, I was conipelieil to 
further reduce the salaries paid to the hard-worked and faithful letter- 
carriers in cities where the free-delivery system has been established. 

A tabular statement, marked A, exhibiting in detail the operations of 
the free-delivery service for the past fiscal year, will be found in the 
appendix. ^ 

* Not reported last year. 

t Based on the aggregate (81,976,486.85) paid carriers, including incidental ex[)en.ses 
at the several offices. 
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^ POSTAL MONEY-ORDER SYSTEM. 

At the close of the fiscal coded June 30, 1875, the number of domestic 
money-order offices was 3,401. The number of new offices established 
during the following year was 305, and the number discontinued was 9, 
making a total of 3,697 offices in operation June 30, 1876. 

During the last fiscal year 4,998,000 domestic money-orders were 
issued, whose aggregate value was $77,035,972.78. The number of such 
•orders paid was 4,947,685, amounting in value to $76,632,571.45. To the 
total amount of orders paid is to be added $473,767.40, the amount of 
orders repaid to remitters, making the total payments $77,106,338.85, 
and the excess of the payments over the issues $70,366.07. 

The total amount of fees received by postmasters for the issue of 
domestic money-orders was $645,699.40. 

The foregoing statement of the year's transactions, when compared 
with that of the preceding year, shows a decrease of $395,277.80, or one- 
half of one per cent., in the amount of orders issued ; a decrease ot 
^232,782.30, or three-tenths of one per cent., in the amount of orders 
paid, and a gain of $152,687.96, or 31 per cent., in the amount of fees 
received. 

The past fiscal year is the first, since the establishment of the money- 
order system, in which there has be«n a decrease in the number or 
amount of domestic money-orders issued or paid. This decrease is be- 
lieved to have been caused, for the most part, by the continuance of the 
financial depression which affected unfavorably to so great an extent 
the use of the money -order system, in the direction of its employment for 
business purposes, during the preceding year. 

The average amount for which domestic money-orders were issued 
during the year was $15.41, being 6 cents less than the average of the 
previous year. 

The total number of duplicate money-orders issued was 17,451, of 
which 37 were afterward canceled, leaving 17,414 as the number actually 
used, being a decrease of 3,276, or 16 per cent., during the year. Of this 
number 17,114 were issued in lieu of money-orders lost in the mails, or 
which, by reason of imperfect address or from some unknown cause, had 
failed to reach the payee in due time; 181 were issued in lieu of money- 
orders alleged to have been lost by the remitters or payees; 13 were 
issued to the remitters in lieu of money-orders, payment of which had 
been prohibited. In pursuance of the provisions of section 3929 of the 
Revised Statutes of the United States, because drawn in favor of the 
proprietors or agents of fraudulent lotteries, gift-enterprises, or other 
^^ schemes or devices for obtaining money through the mails by means 
of false or fraudulent pretenses, representations, or promises;^ 69 were 
in lieu of orders which had become invalid because not presented for 
payment within one year after the date of their issue ; 7 were in lieu of 
orders invalidated by reason of their having received more than one 
indorsement, and 30 in lieu of orders burned in the mails. 
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The Auditor has reported the following statement, showing the rev- 
enue which accrued on domestic money -order transactions for the fiscal 
year ended June 30, 1876 : 

Fees received on domestio money-orders issued |645,699 40 

Premiams, &o., received 1,322 12 

Total 647,021 52 

Commissions and olerk-hire $420,487 42 

Incidental expenses 30,800 09 

Lost remittances 4,960 64 

Baddebts 2 53 

Net revenue 190,770 84 

647,021 52 

' This amount of revenue is $70,628.75 greater than that of the pre- 
vioos year, being a gain of nearly 59 per cent. 

In compliance with the provisions of the act of March 3, 1875, the in- 
creased schedule of fees for the issue of domestic money-orders went 
into effect on the first day of the following July. By this act, the fee 
on each order not exceeding $10, and on each order over $15 and not 
exceeding $20, was made 5 cents greater than the fee previously charged 
for the issue of orders of the same class. When the passage of this act 
was recommended, it was believed that the proposed increase wonld 
yield a gross annual revenne equal to the entire amount of expendi- 
tures of all kinds incurred on account of the money-order system, in- 
cluding the cost of Department clerical labor, printing blanks and 
stationery, now, as heretofore, paid ont of the general appropriations. 
The result of the first year's experience under the operation of the act 
above referred to has been an increase of $152,687.96, or 31 per cent., 
in the amount of fees received for the issue of domestic money-orders, 
notwithstanding the falling off of one-half of one per cent, in the amount 
of the orders ; yet that the purchase of money-orders for small amounts 
has not been, to any appreciable extent, unfavorably affected by the in- 
crease of the fee is shown by the trivial decrease of 6 cents in the aver- 
age amount for which money-orders were issued daring the year. The 
items of expense paid out of general appropriations were, the salaries 
of the Superintendent's Ofice, $34,776.57 ; the salaries in the Auditor's 
Office, $94,500 ; books, blanks, and printing, furnished by the Congres- 
sional Printer, for the money-order system, $54,169.36; and blanks, 
books, and stationery, not included in the last item, estimated at $5,000, 
being a total of $188,445.93, or $2,324.91 less than the amount of the 
net revenue reported by the Auditor as having accrued from the trans- 
action of the domestic money-order business at post-offices throughout 
the country. To this surplus of net revenue from the domestic money- 
order business of $2,324.91 should be added an amount of not less than 
$10,000, being the estimated net proceeds of the money-order business 
with foreign countries during the last year, not yet ascertained by the 
Auditor. 

2pm 



Digitized by VjOOQIC 



XVIII REPORT OF THE POSTMASTER-GENERAL. 

Certain of the larger offices are designated as "money -order offices of 
the first class,'' or depositories for surplas money-order funds, which 
accamulate from time to time at offices which issue money-orders to a 
greater amoant than they pay. Postmasters who are unable to procure 
drafts of national banks by means of which to remit their surplus funds 
to some designated office of the first class for deposit, are instructed to 
forward such funds through the mail in registered letters. The sum of 
$54,285,551.15 of surplus funds was deposited with the postmasters of 
offices of the first class during the year. Nearly the whole of this 
amount was transmitted through the mails. Sixty-nine cases of remit- 
tances of surplus funds reported as lost, amounting to $12,704.61, were 
under investigation during the same period. Forty-one of these, 
amounting to $7,875.61, were reported as pending at the close of the 
previous fiscal year ; four, amounting to $306, occurred during that 
year, but were not brought to the knowledge of the Department until 
after the publication of the last annual report ; and twenty-four, amount- 
ing to $4,523, occurred within the year. In 25.43 of ihese cases, the 
amount, $5,410.64, was allowed to the postmasters by whom the remit- 
tances were made, asthe losses were found to have occurred without their 
fault; in 19.57 cases the amount, $2,780.97, was recovered by special 
agents ; and 24 cases, amounting to $4,963, were unsettled at the close of 
the fiscal year. 

The amount of money-orders paid by certain offices is, either continu- 
ously or occasionally, greater than the amount of the orders issued by 
them. To enable such offices, east of the Rocky Mountains, to pay 
without delay the orders drawn upon them, credits with the postmaster 
at New York, to a definite amount in each case, are allowed, and a limited 
supply of blank drafts are furnished, to be drawn agrainst such credits 
as the exigencies of their business may demand. The postmaster at 
New York has paid drafts of this class amounting to $6,803,014.67 
during the year. Postmasters in the States of the Pacific coast have 
been furnished with funds to the amount of $66,337 by the postmaster 
at San Francisco, Oal., and to the amount of $40,582 by the postmaster 
at Portland, Oreg., to meet similar exigencies of the service in those 
States. 

Out of the total number of domestic money-orders paid during the 
year, the payment of forty-two, amounting to $1,083.97, was alleged to 
have been made to persons fraudulently representing themselves to be 
the payees, or their indorsees or agents, and who obtained payment by 
forging the signatures of such payees or indorsees, or by other improper 
or unlawful means, being at the rate of one reported erroneous payment 
in 117,802. Seventy-seven claims fur re-imbnrsemeut, growing out of 
such alleged erroneous payment, amounting to $2,122.20, were under 
investigation during the year, twenty of which, amounting to $654.24, 
were reported as pending at the close of the previous year; seven, 
amounting to $164.78, occurred before June 30, 1875, but were inadvert- 
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ently omitted from the last annnal report; eight, amounting to $219.21, 
occurred previously to that time, but failed to be brought to the knowl- 
edge of the Department until after the publication of the last report; 
and forty-two, amounting to $1,083.97, as hereinbefore stated, occurred 
during the year. In four of these cases the amount, $75.45, was 
ascertained to have been paid to the rightful owner; in one the amount, 
$35.06, was charged against the remitter; in five the amount, $108.71, 
was charged against the payees; in fifteen cases, amounting to $2G9.10, 
the money was refunded by the paying postmasters through whose neg- 
ligence the losses occurred; in ten the loss, amounting to $415.44, was 
assumed by the Department; in ten the amount, $225.78, was recovered 
by special agents from the persons by whom the forgeries had been 
committed; and thirty-two cases, amounting to $992.66, are still un- 
settled. 

The number of offices authorized to issue money-orders payable in 
Switzerland, and to pay orders drawn in that country, was 174 on the 
30th day of June, 1875. Within the last fiscal year 6 offices have been 
added to the list and 1 discontinued, leaving 179 in operation at its 
close. The number of Swiss money-orders issued in the United States 
was 3,457, amounting to $83,256.62, and the number paid was 1,493, 
amounting to $38,394.29. This amount of business, compared with that 
of the previous year, exhibits an increase of $14,708.57, or 21.46 per 
cent, in the issues, and $9,258.51, or 31.78 per cent, in the payments. 
The fees received amounted to $2,347.25. 

The number of offices authorized to issue money-orders payable in the 
United Kingdom of Great Britain and Ireland, and to pay orders drawn in 
that country, was 993 on June 30, 1875. During the year 25 offices were 
added to the list and 5 discontinued, leaving 1,013 in operation at its 
close. These offices issued 59,083 British money-orders, amounting to 
$1,018,355.15, and paid 20,586, amounting to $372,288.63. In compari- 
son with the business of the preceding year, these transactions show a 
decrease of $131,027, or 11.40 per cent., in the issues, and an increase of 
$47,746.83, or 14.71 per cent, in the payments. The fees received 
amounted to $31,256.10. 

The number of offices authorized to issue money-orders payable in 
the German Empire, and to pay orders drawn in that country, was, on 
the 30th of June, 1875, 604. During the year 30 have been added to 
the list and 3 discontinued, leaving 631 in operation at its close. The 
whole number of German money-orders issued was 38,174, amounting to 
$780,060.52, and tbe number paid was 28,879, amounting to $729,672.66, 
showing, in comparison with the transactions of the previous year, a 
gain of $33,415.98, or 4.48 per cent, in the issues, and $108,915.90, or 
17.64 per cent, in the payments. The fees received amounted to $21,448.10. 

On August 2, 1875, the exchange of money-orders between the United 
States and the Dominion of Canada was commenced under the provis- 
ions of the postal convention of June 8, 1875, referred to in the last 
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annual report. During the year 316 offices were authorized to issue 
money-orders for payment in the Dominion, and to pay orders drawn in 
that country. In the eleven months in which the business was in oper- 
ation 8,695 Canadian money-orders, amounting to $186,995.74, were 
issued, and 11,783, amounting to $232,625.57, were paid. The fees 
received amounted to $4,284.85. An arrangement wals also made during 
the year by which money-orders are issued through the Canadian post- 
office department payable in the province of Nova Scotia, and by the 
same means orders issued in that province are paid in the United States. 

The gross number of domestic and international money-orders issued 
during the year was 5,108,009, amounting to $79,104,640,81, and the 
gross number paid was 5,010,426, amounting to $78,005,552.60. 

The Auditor is unable at present to furnish an exact statement of the 
revenue of the last fiscal year from the exchange of money-orders with 
the foreign countries with which money-order conventions are in force, 
as a final adjustment of the accounts of the last quarter of that year, to 
be made by him and the proper accounting officers of those countries, 
has not been reached. The revenue of the previous year derived from 
the Swiss business was stated in the last annual report, viz, $679.11; 
that from the British business for that year is reported by the Auditor 
at $833.59, and from the German business at $7,816.47. 

MISCELLANEOUS. 
SALABIES OF POSTMASTERS. 

I renew the recommendation of my predecessor in his last annual re- 
port for a change in the basis of adjusting the salaries of postmasters at 
fourth-class offices. Prior to July 1, 1874, the salaries were based mainly 
upon the amount of stamps canceled ; but since then, by acts of June 
23, 1874, and July 12, 1876, commissions have been allowed on the rev* 
enues, which are derived mostly from the sale of stamps. Thatthechange 
was not correct in principj^e must be apparent upon reflection, and that it 
has not been advantageous to the Department is demonstrated by experi- 
ence. The old plan was the more equitable one, for the reason that the 
stamps canceled in a post-office represent the amount of labor performed 
in handling matter for mailing, while the sale of stamps is no test of the 
work required of the postmaster. Under that plan postmasters were 
required to render sworn statements of the amount of stamps canceled 
for a fixed period ; and the sales of stamps shown in the quarterly ac- 
counts-current operated as a check upon these statements, as, under a 
legitimate mode of doing business, there must ordinarily be a near cor- 
respondence between the amount of stamps sold and the amount can- 
celed. Under the present system, there is nothing in a postmaster's 
returns to detect improper sales. Stamps can be furnished him to the 
extent justified by his bond, and all that is required of him is to account 
for the proceeds. He is not obliged to state under oath or otherwise in 
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what manner or to whom he disposed of them. Practically, he has only 
the fear of removal, upon a chance discovery, to prevent him from trav- 
ersing the country seeking purchasers, and offering such liberal dis- 
counts as his own large commissions will afford. 

To show how great the inducement is, it need only be mentioned that 
the sales at an office must exceed $1,200 per annum before the commis- 
sions fall below 50 per cent. 

Were the commissions uniform throughout, the matter would regu* 
late itself, one postmaster's gain being another's loss; but graded as 
they are upon a scale, and stopping at a fixed point, the Government is 
a loser whenever stamps are sold by the postmaster of a small office 
within the delivery of a larger one. Naturally the abuse is apt to be in 
this direction. Not only do the cities and large towns offer greater 
facilities for the sale or exchange of stamps, but in such places the 
chances of detection are greatly lessened. With the mutual interest for 
concealment between buyer and seller, detection is more likely to be the 
exception than the rule. 

Stamps are used largely as a medium of exchange in lieu of currency, 
and many are the remittances made of them to the large cities in pay- 
ment of small bills. Notably is this the case with newspaper subscrip- 
tioas and orders for books, for which purposes they are very convenient 
and are often solicited. Not only do publishers in this way procure 
stamps sufficient for their postages, but they have not infrequently 
asked the Department to redeem a surplus. Postmasters, as a class, 
take the lead in getting up subscription clubs, and when using stamps 
for payment, have the double advantage of getting a commission from 
the publisher and one from the Oovernment. 

In many cases business men engaged in the large cities reside in 
country places on the lines of public travel, and it is only natural that, 
in their desire to serve a neighbor, they should purchase their stamps 
of the country postmaster for use in the city. It is not likely, however, 
that they would carry out their letters to be mailed at the country post- 
office. 

Railroad, insurance, and express companies and other large corpora- 
tions, who have many agents among the country postmasters, may 
obtain from this source the large amounts of stamps required for use at 
theircity headquarters, and thus indirectly, but systematically, contribute 
to their own revenues. And traveling commercial agents may realize 
a handsome profit by purchasing stamps at a large discount from coun- 
try postmasters, perhaps in exchange for goods, and reselling them in 
the cities at a smaller discount. 

I have before me a list of 50 offices, hastily selected, at which the 
s^ggreg^te compensation for the two years ending June 30, 1874, under 
the old law, was $12,126, and for the two years ending June 30, 1876, 
under the new law, $64,051.51, or an average of $242.52 to each office 
under the former, and of $1,281.03 under the latter, and an average in- 
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crease of $1,038.51, or 428 + per cent Nearly all of these offices, which 
are but representatives of their kind, are located in close proximity to 
some city, and from what has already been explained, the reasons for 
such a large increase will be readily apparent. 

It has been frequently found that an outgoing postmaster has neg- 
lected or refused to turn over to his successor the stamps remaining in 
his hands, preferring to account for them as sold, and thus getting the 
commissions allowed by law. By afterward selling the stamps to the 
public he would actually receive the emoluments of the office while the 
new postmaster was doing the work. 

There is ample evidence in the Department to establish the prevalence 
of the abuse in all the various forms that have been suggested. 

It is evident that if the abuse is to be prevented or checked to any 
extent, it must be through the supply of stamps ; but that is a matter 
difficult to regulate, it being impossible for the Department to know the 
precise relative wants of the 36,000 or more communities, represented 
by as many post-offices, throughout the United States. To withhold 
supplies pending investigations is to incommode the public, bring the 
Department into discredit, and in some degree to impair its revenues. 
It is at least unfortunate that the present law forces upon the Depart- 
ment a conservative policy in the supply of stamps — h, policy that is 
justified by no law of business. The issue and sale of stamps should be 
encouraged to the fullest possible extent. I deeply regret the necessity 
of an existing general order circumscribing sales ; and although removals 
have followed well-authenticated violations of this order, the evil seems 
to be increasing ratber than diminishing. 

Now as to financial results: During the two years ending June 30, 
1874 — the period covered by the last biennial readjustment under the old 
law — it required 27.5 per cent, of the sales of stamps to the public to pay 
the compensation of postmasters; and for the ensuing two years, ending 
June 30, 1876, under the new law, it required 29.43 per cent, of the sales 
to pay the compensation. This latter ratio would have been much 
larger had it not been for the change which took efifect on the 1st of 
January, 1876, in the mode of collecting postage on second-class matter. 
Prior to that date it was collected in money at the offices of delivery, 
and under the old law postmasters were allowed 50 per cent, of the 
amount in the way of compensation ; but since then it has been prepaid 
at the mailing-offices with special adhesive stamps. The offices of de- 
livery are generally the smaller or fourth class offices, and the mailing- 
offices, at places of publication, are mainly those of the first, second, 
and third classes, subje.ct to presidential appointment, and at which 
there had previously been assigned annual salaries, at a fixed amount, 
for the two years commencing July 1, 1874. The change thus deprived 
the smaller offices of the commissions on second-class matter, without 
benefiting the larger ones, and had the double effect of decreasing the 
compensation of po. tmasters and of increasing the sales of stamps. 
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To show wliat a considerable item this is, it need only be mentioned that 
the amount of postage collected on second-class matter during the last 
fiscal year was $1,014,154.27. 

In further support of the argument advanced, it may be stated that 
for the six months ending December 31, 1874, before the change with 
reference to second-class matter went into effect, it took 31.13 per cent, 
of the sales of stamps to pay the compensation of postmasters. This 
was at the very commencement of the new salary law, and before post- 
masters had fairly learned how to take advantag<3 of it. 

In view of the facts, I urgently recommend that the compensation of 
postmasters of the fourth class be based upon the business of their 
respective offices, as ascertained from sworn returns to the Auditor of 
stamps canceled. 

STRAW-BIDS. 

During the last fiscal year the loss and annoyance to the Department 
occasioned by the vicious system of " straw-bids" almost wholly disap- 
peared. In all cases of failure by bidders to execute contracts under 
the law, and by contractors to perform service in accordance with their 
contracts, suits were promptly commenced on their bonds and pressed 
to final judgment. The number of failures was less than in any other 
year for a long period of time past, and the loss to the Department 
resulting therefrom was considerably decreased. In fact, it mayl)e 
stated that the failures were no greater in number or amount than would 
naturally occur under the most stringent law that could be enacted. 

By the aid of the law passed at the late session of Congress requiring 
the sureties on the bonds of bidders to make sworn statements, specify- 
ing the location, place of record, and probable value, above incum- 
brances, of the real estate owned by them, and imposing penalties for 
making false statements, I am confident the Department will be fully 
protected against worthless bids; and the other provisions of the law 
which direct the Postmaster-General, in case a bidder fails to enter into 
contract or to commence performance of service, to contract with any 
person, whether a bidder or not, who will perform the service at the 
lowest price, amply fortify him in his efforts to break up a practice by 
which the " star service " has so long been at the mercy of combinations 
formed for corrupt and fraudulent purposes. The complete eradication 
of the practice can only be prevented by his failure to exercise the 
authority with which he is clothed. 

REDUCTION OF PAY TO RAILROADS. 

The cost of inland mail-transportation by railroad was so materially 
changed by the legislation of Congress, at its last session, that I deem 
it proper to call attention to it, although it does not belong to a report 
of the operations of this Department during the last fiscal year. 

By the act of July 12, 1876, providing appropriations for the service 



Digitized by VjOOQIC 



XXIV REPORT OF THE POSTMASTER-GENERAL. 

of the Post-Office Department for the fiscal year euding'June 30, 1877, a 
redaction of ten per centum, to take effect July 1, 1876, was required 
from the pay of railroad companies for carrying the mails. At that date 
the cost of such service (most of it adjusted under the provisions of the 
act of March 3, 1873, a portiouf however, only estimated) waa 
$9,757,546. A further reduction of 20 per centum was also provided for 
by the act of July, 1876, from the compensation of certain railroad com- 
panies whose roads were built, in whole or in part, by the aid of land- 
grants authorized by congressional legislation. 

At the date of the approval of said act a number of railroad companies 
were under contract, duly executed in accordance with law, to carry the 
mails during a period not then expired, at a rate of compensation which 
had been fixed by the provisions of the act of March 3, 1873. Some of 
these companies raised the question as to whether the reduction required 
by the subsequent law could be legally made £pom their pay during the 
period of their contracts, which question was referred to the Assistant 
Attorney -General for the Post-Offlce Department, who decided that they 
were not affected by it. This question was, however, subsequently sub- 
mitted to the Attorney-General, whose opinion has not yet been ren- 
dered. 

The act of March 3, 1873, also fixed a separate compensation for the 
use of post-office cars furnished by the companies over whose lines the 
railway-distribution system had been or might be established, and the 
question was raised as to whether the 10 per cent, reduction subse- 
quently provided for by the act of July, 1876, applied to such compen- 
sation. It was held that it did not. 

The pay of railroad companies under contract (which, under the opin- 
ion of the Assistant Attorney-General for the Post-Office Department, 
as stated above, were not affected by recent legislation) amounted in 
the aggregate to $2,405,646, leaving the sum of $7,261,870, represent- 
ing, at that date, the pay of the companies not under contract. The 10 
per cent, reduction, amounting to $726,187, applied to them. A further 
reduction of $260,714 was made from the pay of " land-grant railroads,'^ 
so that the cost of this service, by the operation of the act of last July, 
was, on the 1st day of July, 1876, decreased in the sum of $986,901. 

WITHDRAWAL OF FAST-MAIL TRAINS. 

The reduction thus provided for was met on some of the great trunk- 
lines by the withdrawal of the fast mail which had been previously es- 
tablished. Over the New York Central and Hudson Biver, and the 
Lake Shore and Michigan Southern Railroads, an exclusive mail-train, 
composed of finely equipped postal cars, which were provided with all 
the conveniences necessary to rapid and perfect distribution, was, for 
a few months, run between New York and Chicago, on a schedule time 
of twenty-six hours between 'those cities ; and over the Pennsylvania 
Bailroad and its connecting lines a limited mail-train, with superior ac- 
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eommodations, was run between New York, GinciDnati, Indianapolis, 
and Saint Louis ; the time occupied between New York and Gincinnati, 
Tia Philadelphia, Harrisburgh, and Golumbus, being twenty-four hours, 
between New York and Indianapolis, twenty-six hours, and between 
New York and Saint Louis thirt^three hours. These lines afforded 
facilities for the transmission of mails from the great commercial center 
of the East to all points in the West and Southwest, hitherto unknown 
in the history of railway transportation in this country, and enabled the 
Department to so completely meet the demands upon it for speedy trans- 
portation that the most sanguine expectations of the business communi- 
ties dependent upon them for postal supplies were more than realized. 

It was claimed by the railroad companies at the organization of this 
expedited distribution system that the rates of pay then provided by 
existing law were insufficient to compensate them for the extraordinary 
expense incurred in running trains at such a speed, and there is good 
reason to believe that they offered their trains to the Department as an 
experiment, out of a spirit of enterprise, rather than an expectation of 
deriving immediate profit therefrom. 

Serious embarrassments have resulted from a discontinuance of these 
fast lines, which have been augmented by the refusal of the railroad com- 
panies to re-establish the incomplete accommodations they had previ- 
ously furnished. The mails are now conveyed between the Atlantic 
seaboard and points in the West and Southwest with less dispatch, and 
with smaller facilities for distribution, than were provided before the 
inauguration of the fast- mail system. To be thus compelled to go back- 
ward in the work of insuring speedy transmission and perfect delivery 
of the important business correspondence of the country is a source of 
mortification to all the officers of this Department whose duties are 
connected with mail-transportation. Instead of retrograding, the mail 
system ought to soon attain such perfection as to insure the transporta- 
tion of letters, and all other matter not too bulky, from one important 
point to another within the time required to convey passengers between 
the same points over the speediest lines of communication. 

The law of Gongress which required a reduction in the pay of railroad 
companies for carrying the mails, also authorized the appointment of a 
commission of three skilled and competent persons to investigate the 
whole subject of mail-transportation by railroad, with a view to making 
their report the basis of future legislation. The three gentlemen desig- 
nated by you for that mission entered on their work about the first of 
last August, since which time they have visited all the large cities and 
important railroad centers of the United States, and conferred with the 
managers of the leading railroad lines, and also with intelligent men, 
representing the main business interests at each point. They seem to 
have been patient and impartial in collecting information, which will, no 
doubt, throw much light on the difficult question of determining the 
proper mode of compensating railroad companies for carrying the mails, 
and the rates of pay which ought to be fixed for this service. 
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I have carefully avoided any expression of opinion, the presentation 
of any theory, or the tender of any advice, which could, in the most 
remote manner, influence the judgment of this commission; but I can 
now, with entire propriety, recommend that whatever legislation may 
result from their investigations shall definitely prescribe fixed rates of 
mail pay for this service, leaving nothing open to the descretion of the 
Postmaster-General ; and that the execution of written contracts by rail- 
road companies shall be required as a condition of payment for the serv- 
ice which they perform. Less than one-fifth of the railroad service of 
the country has been, as a general rule, covered by written contracts, 
and innumerable complaints, misconstructions, and difficulties have 
grown out of this loose way of doing a business which annually amounts 
to millions of dollars. 

INTERFERENCE WITH POSTAL OFFICERS AND EMPLOYES. 

Indefinite information has occasionally been communicated to this 
Department of the threatened violence to persons employed by it in 
some of the States because of their political opinions and party associa- 
tions. A few postmasters in the Southern States have expressed great 
apprehension of their personal safety on account of their connection 
with the postal service, and have specially requested that their reports 
of apprehended danger should not be made public, lest it should result 
in the loss of their lives. But no positive testimony of actual interfer- 
ence with such officers or employes while in the discharge of their ofi&- 
cial duties has been submitted, except in the case of a mail-messenger 
at Spartanburgh, in the State of South Carolina, who reported through 
one of the officers of the Department that he had been violently driven 
away while in charge of the mails, on account of his '^ political affilia- 
tions." The representations of this messenger were referred to an assist- 
ant superintendent of the railway mail-service for confirmation of their 
correctness, who responded that the messenger had disappeared from 
his post of duty, leaving his work to be performed by a substitute. 

What the " affiliations " of this employ^ were, does not appear from 
his statement or that of the officer who investigated the case, but the 
fact of his having been improperly interrupted in the performance of his 
duties seems to have been corroborated by his disappearance immedi- 
ately thereafter. I refer to this case because, in my judgment, it is suf- 
ficiently suggestive to justify me in recommending that a more severe 
punishment should be provided for the offense of assaulting any person 
in charge of the mails, or of retarding or otherwise obstructing them by 
threats of personal injury. 

TRANSIT CHARGES ON BRITISH CLOSED MAILS. 

A special arrangement has been concluded with the general post-office 
of the United Kingdom of Oreat Britain and Ireland, a copy of which is 
appended, fixing the rates of territorial transit charges on the British 
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closed mails conveyed across the American continent between Boston 
or New York and San Francisco at 6 francs per kilogram of letters, and 
2 franc8 per kilogram of newspapers, other printed matter and patterns, 
and samples of merchandise. The British and Australian mails which 
are now forwarded by the way of the United States are of great bulk and 
weight, averaging about 12 tons per month ; and as the transit charges 
thereon, accounted for under the provisions of the postal convention of 
November 7-24, 1868, were wholly insufficient to defray the actual cost 
to this Department of their transportation by rail between New York 
and San Francisco, it became necessary, in order to save the revenues 
of tbis Department from the heavy losses incurred on account of their 
transmission across our territory, to increase these transit charges to the 
amounts agreed upon in this arrangement. 

POSTAL DEFICIENCIES. 

A very gratifying result is presented in the fact that the deficiency of 
tbis Department during the last fiscal year was reduced to $4,081,790.18, 
as against $6^169,938.88 of the preceding year. The difference can be 
traced to the large increase in its ordinary receipts, (which greatly 
exceeded the estimates therefor,) and a slight decrease in its expend- 
itures. The growth of the service in all of its branches, as will be seen 
by reference to tbe tables in the appendix, has substantially kept pace 
with the increase of former years. The additional miles of service 
established equal or exceed the number addod during any one year 
for several years past ; the decrease in the proportional cost thereof 
baving resulted from the low rates at which the new service put into 
operation at the commencement of the fiscal year was let. The bids on 
nearly all the routes were lower than they had ranged for similar service 
for many preceding years, and the rigid enforcement of the law against 
tbe few bidders and contractors who failed had the effect to induce 
others to execute their obligations. 

It will be instructive to study the variance in the percentage of 
increase and decrease in the receipts, expenditures, and deficiencies of 
the postal service for the last seven years. Its ordinary revenues have 
advanced beyond its expenses, as will more satisfactorily appear from 
the figures given below : 

The ordinary receipts for the year ended June 30, 1876, were $28, 644, 197 50 

For the year ended June 30, 1869, they amounted to 18,344,510 72 



Showuig an increase of 10,209,686 78 

It will thus be seen that in seven years the receipts have increased 
56.14 per cent., or at an average of over 8 per cent, per year. 
For the same years the expenditures were as follows : 

For the year ended June 30, 1876 $33,263,487 58 

For the year ended June 30, 1869 23.698, 131 50 



Showing an increase of 9,565,356 08 
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The incfease in the expenditares for the entire period is 40.38 per cent^ 
or at an average rate of about 5.50 per cent, per year. 
For the Aame years the deficiency in the revenues were as follows : 

For the year ended June 30, 1876 $4,619,290 08 

For the year ended Jane 30, 16G9 5,353,620 78 

Showing a decrease of deficiency of 734,330 70 

A decrease of deficiency of 13.71 per cent, or at an average rate of 
nearly 2 per cent, per annum. 

If a corresponding ratio of percentage in receipts and expenditures 
shall be steadily maintained in future years, there is reason to believe 
the postal service will cease to be a burden on the general treasury. It 
cannot, however, be speedily brought to a self-sustaining basis; it muBt 
reach that point by slow marches, with the aid of wise administration 
and judicious economy. Whatever theories may be advanced to relieve 
it of chronic deficiencies, they must yield to the ever-present necessity 
of supplying abundant mails for the whole country by liberal appropria- 
tions and reasonable expenditures. The public would condemn the ex- 
periment of higher rates of postage in the attempt to acquire greater 
revenues, and the experiment itself would fail of its object; while a 
limited and stinted service would provoke criticism and general com- 
plaint. It is apparent, therefore, that such revenues as are essential to 
make the Department self-supporting cannot be obtained from increased 
rates of postage ; they can only come from active, intelligent, and pros- 
perous communities, evenly and thickly scattered over the several 
States and Territories. Extravagant outlays, even for frequent mails, 
would not challenge public approval, but no condemnation would fol- 
low wise expenditures for rapid, safe, and frequent mail communication 
between our widely-separated sections of country. The fact that in only 
seven of the States and two Territories the receipts equal the expendi- 
tures, is sufficient to show that a long time must elapse before the re- 
mainder will be able to bear their share of a self-sustaining service. So 
long as the Post-Office Department must follow the pioneer to the re- 
motest settlements, and put him in communication with the centers of 
trade and business, and also carry the mails to towns and cities in the 
first years of their existence as frequently as they are conveyed to 
those of larger population and more matured growth, so long the gen- 
eral treasury will probably have to bear a part of the cost. When our 
new States and Territories shall become more populous, and our 
inexhaustible resources more generally developed, the earnings of the 
Department will be more than sufficient to defray its expenses. 
Very respectfully, your obedient servant, 

JAS. K. TTNBR, 
Postmaster' OeneraL 

The President. 
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No» 1. — Estimates for expenditures for the fiscal year ending June 30, 1878. 
Office of the Postmaster-Qeneral : 

Mail depredations and special agents $160,000 00 

Advertising 92,500 00 

Preparation and publication of poet-route maps 30, 000 00 

Mifloellaneons items in the office of the Postmaster-Gen- 
eral 1,500 00 

Total - $284,000 00 

Under First Assistant Postmaster-General: 

Compensation to postmasters 7,500,000 00 

Clerks in post-offices 3,700,000 00 

Letter-carriers 2,100,000 00 

Wrapping-paper 25,000 00 

Twine 55,000 00 

Marking and rating stamps 10,000 00 

Lettet-balances and scales 6,000 00 

Bent, fdel, and light 450,000 00 

Office-furniture 30,000 00 

Stationery 55,000 00 

Miscellaneous and incidental items 145,000 00 

Total 14,076,000 00 

Under the Second Assistant Postmaster-General : 

Inland transportation, railroad 10,230,745 OO 

Inland transportation , other than railroad 6, 237, 993 00 

Bailway post-office clerks 1,355,040 00 

Eoute-agents 1,071,000 00 

Mail-route messengers 161,175 00 

Local agents 114,450 00 

Mail-messengers 704,025 00 

Maillocks and keys 20,000 00 

Mail-hags and mail-bag catchers 225,000 00 

Total 20,119,428 00 

Under the Third Assistant Postmaster-General : 

Postage-stamps 150,747 48 

Expenses of agency 8,100 00 

Stamped envelopes and newspaper- wrappers 616, 635 39 

Expenses of agency 16,300 00 

Postal cards 303,771 56 

Expenses of agency 7,300 00 

Registered-pacKage envelopes, locks, and seals 40, 000 00 

Post-office and dead-letter envelopes 42,150 00 

Ship, steamboat, and way letters 7,500 00 

Engraving, printing, and binding drafts and warrants. .. 1, 500 00 

Total ..-- 1,194,004 43 

Under the Superintendent of Foreign Mails : 

Transportation of foreign mails 250,000 00 

Balance due foreign countries, including the United States 
portion of the expense of the international office organ- 
ized under the provisions of article 15 of the general 
postal union treaty, concluded at Berne October 9, 
1874 50,000 00 

Total 300,000 00 

Official stamps and stamped envelopes for the use of the Post-Office De- 
partment during the year 750,000 00 

Total estimated expenditures 36,723,432 43 
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Amoant which will be pioTided by the Department from its own revenue 
aooroingfrom poetages and other eoorces, estimated $30,645, 165 00 

Excess of ezpenditores to be provided for by appropriation oat of the 

general Treasury 6,076,267 43 

EDWARD W. BARBER, 
Third AaaUtant Poatmatier'Otneral. 



Post-Office Department, Appointment Office, 

Washinfftonj 2>. 0., November 4, 1876. 

Sir : Agreeably to year request, I sabmit herewith estimates of the 
appropriations neoessary for the fiscal year ending Jane 30, 1878, aader 
the following heads, viz : 

For oompensation to postmasters p $7,500,000 

For clerks in post-offices 3,700,000 

For letter-carriers 2,100,000 

For wrapping-paper 25,000 

For twine 56,000 

For marking and rating stamps 10,000 

For letter balances and scales 6,000 

For rent, fuel, and light 450,000 

For offlce-fnrnitore 90,000 

For stationery 56,000 

For miscellaneons and incidental items 145,000 

Making in the aggregate 14,076,000 

These estimates are believed to be as low as the requirements of the 
service will permit, and, in the estimation of this office, leave bat a very 
small margin oat of which to provide for the constant demand in all 
parts of the country for increased postal facilities. In view of the lim- 
ited appropriations for the present fiscal year, the Department has felt 
constrained to deny, from the necessities of the case, many extensions 
of the service which seemed in themselves both proper and reasonable ; 
but the further continuance of this policy is believed to be unwise and 
detrimental to the best interests of any country whose development in 
other respects shows such marked and rapid progress as the United 
States. 

Accompanying this is a tabular statement, marked "A," giving more 
definite information. 

Tours, very respectfully, 

JAMBS H. MARK, 
Acting First Assistant Postmaster- OeneraL 
Hon. E. W. Babbeb, 

Third Assistant Postmaster-Oenerah 
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Post-Ofpice Department, 
Office of the Second Assistant Postmasteb-General, 

Washingtofiy D. C, October 27, 1876. 

Sir : At the close of the last fiscal year, Jane 30, 1876, the ai^naal 
cost of iDland mail transportation was as follows, viz : 

On 912 railroad-routes, aggregating 72,348 miles in length $9,543, 134 

On 88 steamboat-routes, aggregating 14,883 miles in length 606, 465 

On 8,003 other routes, designated as " star routes,'' aggregating 194,567 
miles in length 5,051,541 

Total cost 15,201,140 

Compared with the state of the service at the close of the preceding 
year, the railroad-routes showed an increase of 41 in nnmber, of 2,265 
miles in aggregate length, and of $326,616 in annual cost ; the steam* 
boat-rontes a decrease of 1 in number, of 905 miles in aggregate length, 
and of $77,665 in annual cost ; and the << star routes ^ an increase of 680 in 
nnmber and 2,565 miles in aggregate length, and a decrease of $402,180 
in annual cost. Taken together, the increase in the number of routes 
was 720, and in the aggregate length 3,925 miles, and the decrease ia 
annual cost $152,229. 

By the act of July 12, 1876, making appropriations for the service 
of the Post-Oifice Department for the fiscal year ending. June 30, 1877, 
the Postmaster-General is directed in the first section to reduce the com- 
pensation to be paid from and after July 1, 1876, for the transportatioa 
of mails on railroad-routes ten per centum from the rates fixed and al- 
lowed << on the basis of the average weight" by the first section of the 
act of March 3, 1873. And the thirteenth section of the act of July 12, 
1876, provides '^ that railroad companies whose railroad was constructed 
in whole or in part by a land-grant made by Congress on the condition 
that the mails should be transported over their road at such price as 
Congress should by law direct shall receive only eighty per centum of 
the compensation authorized by this act." According to the advice of 
the law-officers of the Government, the ten per centum reduction is not 
applicable to the compensation for railroad mail-service performed under 
contracts made in due form of law, or to allowances for railway post- 
office cars, mail-messenger service, side service, or ferriage. 

As above shown, the annual cost of mail transportation on railroad- 
routes at the close of the last fiscal year was $9,543,134. By the re-ad- 
justment of the rates of pay under the act of March 3, 1873, on the basis of 
new returns of the amount and character of the service, on routes chiefly 
in States in which a new contract term began with the current ^scal 
year, the annual cost of the service from July 1, 1876, would have been 
$9,757,546. Of this amount the sum of $2,495,676 is not subject to the 
ten per cent, reduction ordered by the first section of the act of July 12, 
1876, being composed of the items decided by the law-officers to be ex- 
empt, as above stated. The amount of the ten per cent, reduction cast 
on the remaining $7,261,870, is, therefore, $726,187. 

The amount of pay subject to the reduction required by the thirteenth 
section of the act of July 12, 1876, is $1,303,572, composed of the com- 
I>ensation on land-grant roads, whether under contract or otherwise, the 
law-officers having advised that the contracts did not constitute a ground 
of exemption from the operation of the thirteenth section. The amount 
of the reduction under that section, therefore, is $260,714. 
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The redactions ander the two sections amounting to $986,901, the cost 
of the service, after deducting this amount, is, for the first quarter of the 
current fiscal year, at the rate of $8,770,645 per annum. 

The appropriation made by the act of July 12, 1876, for the 
year ending June 30, 1877, for transportation by railroad 
being : $9, 100, 000 

And the present annual cost as reduced under the act . . . 8, 770, 645 

There remains for new service and for increase of cost by 

farther re-adjustment for the year the sum of • 329, 355 

This state of facts has but just been ascertained, the examination and 
decision of legal questions raised by the new legislation embodied in 
the act of July 12, 1876, as well as the numerous and complex calcula- 
tions which it rendered necessary, having caused delay. The determina- 
tion to decline establishiog new railroad-service, adopted while the 
means of defraying increased expense were not apparent, may now be 
relaxed. 

Estimates of the amounts of money necessary to be' appropriated for 
inland-mail transportation and items incident thereto for the fiscal year 
ending June 30, 1878, are presented herewith, in tabnlar form. Follow- 
ing the form of the appropriation for the present year, separate esti- 
mates are made for transportation by railroad and by routes other 
than railroad. The table shows the cost for 1875 and 1876, and the ap- 
propriation for 1877, with the per centum increase and decrease of cost 
for 1876 compared with that for 1875, and of the appropriation for 1877 
compared with the cost for 1876. The increase of the cost of railroad 
transportation for 1876 over 1875 is 3.54 per cent.; and the decrease of 
the appropriation for the same purpose for 1877, compared with the cost 
for 1876, is 4.64 per cent. The cost for 1877, at the rate of increase for 
1876 over 1875, 3.54 per cent., apart from the reductions ordered by act 
of July 12, 1876, would be $9,880,960. The estimate for 1878 is set 
down, at the same rate of increase, at $10,230,745, the reductions or- 
dered by the recent act being regarded as temporary, inasmuch as the 
act itself authorizes the appointment of a commission to ^^ examine into 
the subject of transportation of the mails by railroad companies and 
report to Congress at the commencement of its next session such rules 
and regulations for such transportation and rates of compensation there- 
for as shall in their opinion be just aod expedient, and enable the De- 
partment to fulfill the required and necessary service for the public." 

The cost of transportation on other than railroad-routes for 1876 was 
$5,658,006. Estimating the cost for 1877 at an increase of 5 per cent., 
the iynount would be $5,940,946. At the same rate of increase, the esti- 
mate for 1878 is set down at $6,237,993. This is deemed sufficient for 
the probable requirements of the service, though the sum is $499,858 
less than the appropriation for the current year. 

Uniting the amounts named for railroad routes, $10,230,745, and for 
routes other than railroad, $6,237,993, the aggregate estimate for inland 
transportation for 1878 is $16,468,738, less, by $1,079,262, than the 
amount appropriated for 1876 and estimated for 1877, which was 
$17,548,000, and only $630,887 more than the appropriation for the two 
items for the current year, $9,100,000 for railroad and $6,737,851 for 
other routes, making together $15,837,851. 

The estimate for 1878 for railway post-office clerks is $1,355,040 ; for 
route-agents, $1,071,0005 for mail-route messengers, $161,175 ; and for 
local agentsj $114,450. For a statement of the considerations which 
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have led to the presentation of these figures, I beg leave to refer to the 
accompanying letter from the general superintendent of railway mail 
service. 

The estimate for mail-messenger service for 1878 is pnt at $704,025, 
an increase of 5 per cent, on the appropriation for the carrent year, 
which it is anticipated the natural growth of the service will require. 
The increase of the cost for 1876 over 1875 was 5.54 per cent 

The estimate for mail locks and keys for 1878 is $20,000, the amount 
appropriated for the current year. And for mail-bags and mail-bag 
catchers the estimate for 1878 is $225,000, an excess of $50,000 over 
the appropriation for the current year. That appropriation is $25,000 
less than the estimate made by the Department for the year, and will, 
it is believed, fall short by that amount of meeting the actual needs of 
the service, rendering necessary for the next year the increased amount 
here stated. 

By reference to Table G, prepared for the appendix to your annual 
report, it will be seen that the total number of new mail-bags purchased 
and put into the service during the year 1876 was 103,794, of which 
22,814 were locked pouches and bags, used chiefly for letters, and 80,980 
tied sacks, (canvas,) used exclusively for printed and third-class matter. 
This was an increase over the preceding year of 10,264 locked pouches and 
bags and 13,314 tied sacks. This increase was largely occasioned by the 
extension of service on railway-routes, th& increased frequency and ex- 
pedition of the mails, the establishment of the through registered-mail 
system, and the increased bulk of printed and third-class mail-matter. 
The growth of the railway mail-service will continue to increase this 
it'Cm of expense to the Department. But while the expenditure for new 
mail-bags was thus increased, there was an extraordinary decrease of 
the aggregate cost of repairs, caused by a radical reform in the method 
of having such work done. Under a practice which was established by 
postal regulation, and which had prevailed for more than thirty years, 
damaged mail-bags, collected in nearly all the principal cities, were given 
out from the post-offices for repairs by special contract. The aggregate 
cost under that system, however inconsiderable for a time after its in- 
ception, gradually increased with the growth of the mail-service until 
at length it assumed such magnitude as to call for investigation and 
correction. This investigation was made by yourself while at the head 
of this bureau, and the plan now in operation devised. This system 
abolishes entirely the old contract system, and concentrates all the 
damaged mail-bags at the several depositories in the post-offices at New 
York, Washington, Indianapolis, Saint £x)uis, and Chicago. In these 
post-offices repair-shops are established, and the needful operatives are 
employed by the postmasters at fixed wages to repair, under the sflper- 
vision of skilled foremen, all the mail-bags of every description re^ 
quiring repairs. The material of bags too old and damaged for judicious 
repairs is utilized to such an extent that small outlays are required for 
new material. The cost of tools is also comparatively smalL Under 
this system the total cost of such repairs during the year was only 
$30,161.92. During the preceding year, under the old system, the cost 
of repairs was $92,419.95. 

Tables herewith show the contracts in operation on the 30th June, 
1876, for mail-bags, mail-bag catchers, and mail locks and keys, with the 
name and residence of each contractor, the term of contract, and the 
price paid for each article of every size and kind. 

The increased appropriation asked for in the item of mail-bags and 
mail-bag catchers is due to the probable increase in the railway mail- 
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service. New lines of railway are completed and approaching comple* 
tion, and each one largely increases the number of mail-bags and catchers 
necessary to conduct the service. 

The aggregate estimate for 1878 for inland transportation and the 
items incident thereto will be found to be $20,119,428, against an appro- 
priation for the current year of $19,163,351— an increase of only $956,077, 
or a little under 5 per cent 
I have the honor to be, sir, very respectfully, your obedient servant, 

THOS. J. BEADY, 
Second Assistant Postmaster- Oeneral 
Hon. James N. Tyneb, 

Postmaster- Oeneral. 
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Post-Office Department, 
Office of Third Assistant Postmaster-General, 

Washington^ D. C, November 11, 1876. 
Sm : Herewith I have the honor to submit the following tables: 

1. Estimate of the expenditures and revenues of the Post-Office De- 
partment for the fiscal year ending June 30, 1878. 

2. Estimate of the indebtedness of the Department for the past two 
fiscal years, not yet adjusted. 

3. Beceipts and expenditures for the fiscal year ended June 30, 1876, 
•compared with the two preceding years. 

4. Beceipts and disbursements on account of the Post-Office Depart- 
ment at Treasury depositories. 

5. Eeceipts and disbursements at Post-Office depositories. 

6 and 7. Number and value of postage-stamps, stamped envelopes, 
newspaper- wrappers, and postal cards issued during the year. 

8. Number and value of official postage-stamps, stamped envelopes, 
and wrappers furnished the different Executive Departments during the 
year. 

9. Statement showing increase in issues of postage-stamps, stamped 
envelopes, newspaper- wrappers, and postal canls, of all kinds. 

10. Number and value of dead letters received and disposed of at 
Dead-Letter Office during the year. 

11. Statement showing classification and disposition of letters con- 
taining valuable inclosnres received at Dead-Letter Office during the 
year. 

12. Statement showing number, contents, and disposition of regis- 
tered letters received at Dead-Letter Office during the year. 

13. Number of registered letters sent through the mails, with amount 
of fees collected thereon, in each State and Territory during the year. 

explanation of estimates. 

Your attention is respectfully invited to the following detailed state- 
ment touching the appropriations asked for by this bureau : 

ADHESIVE postage-stamps. 

The number of ordinary postage-Btamps issaed daring the fiscal year ended 

June 30, 1876, was 698,799,090 

Add 10 per cent., being about the average yeady rate of increase 69, 879. 909 

w < 

Qives estimated issae of ordinary stamps for fiscal year ending Jane 30, 

1877 768.678,999 

Add 10 per cent.| as before 76,867,899 

Oives estimated issue of ordinary stamps for fiscal year ending June 30, 

1878 845,546,898 

Cost of manu£Mtaring that number at present contract price, 14.99 cents 
per thousand $126,747 48 

Add estimated cost of manufacturing official stamps, and also of manufac- 
turing the newspaper and periodiod stamps required by act of Congress 
approved June 23, 1874 24,000 00 

Oives estimated total cost of manufacturing adhesive postage-stamps dur- 
ing fiscal year ending June 30,1878 150,747 48 

In the foregoing estimate the issues of ordinary stamps, the average 
annual rate of increase, and the present contract rates, are taken as the 
best basis of calculation to be obtained. 

It is not expected that there will be a great increase, if any, in the 



Digitized by VjOOQIC 



REPORT OF THE POSTKABTER-GENERAL. 11 

issues of afficial stamps and newspaper knd periodical stanipa, and ac- 
cordingly tlie estimate is fixed at the same amonnt ($24,000) as in the 
appit^riation fbr the current fiscal jear. The contracts for mannfac- 
taring stamps will expire on the 1st Maef , 1877, bat nnder a new contract 
there will not probably be any material deviaticm from present rmtes. 

POSTAGE-STAMP AGENCY. 
For pay of agent and assiatants to distribute stamps, and expenses of the agency. . $8, 100 

This estimate exceeds the present appropriation by $1,200, which 
amoant is intended for the employment of an additional clerk. Daring 
the past three years the number of requisitions for postage-stamps has 
increased more than 57 per cent., reaching 150,284 during the last fiscal 
year, from 95,377 daring the fiscal year ending Jane 30, 1873 ; and addi- 
tional clerical assistance has become absolutely essential to the proper 
discharge of the business of the agency. The present force consists of 
an agent at a salary of $2,500 per annum, and two clerks at salaries of 
91,800 and $1,600, respectively. 

The item ^< for expenses ef agency" is for the pnrchase of stationery 
and furniture, and for the necessary expenses of ofiicers and agents 
while employed in inspecting the manufactory and making investiga- 
tions connected with the issue of postage-stamps. The amount included 
for these purposes ($1,000) is the same as in the present appropriation, 
DO increase being deemed necessary. 

OBDINABT AND OFFICIAL STAMPED ENVBLOPBS AND WBAPPEBS. 

Theooatof stamped eDvelopes and oevspaper- wrappers, both ordinary 
aud offioial, imaed during the year ended Jane 30, 1876, at present con- 
tract prices, waa (438,219 03 

Add 20 per eent. for increase 85,643 80 

Gives estimated cost for year ending Jane 30, 1877 513,862 83 

Add 20 per cent for increase, as before 102,772 56 

Gives estimated cost of mana&etare for the year ending Jane 30, 1878.. . 616, 635 39 

The same bases of calcnlation are taken as in the case of postage- 
stamps, bnt owing to the greater popularity of stamped envelopes and 
wrappers, a much larger rate of increase in the issues is to be expected. 
The issues for the six months ending June 30, 1876, were nearly 17 per 
cent in excess of those for the corresponding period of the previous 
year, and an estimated future increase of 20 per cent, is not an extrav- 
agant one. The existing contract is for four years, expiring September 
30, 1878, and the rates will therefore remain unchanged. 

The stamped envelopes and newspaper-wrappers issued during the 
fiscal year ending June 30, 1876, were sold at an excess of $ 40^82.08 
over t£e postage value and the cost of manufacture. Adhesive postage- 
stamps being sold at face value, the public are not required to pay the 
cost of manufacture, as in the case of stamped envelopes. 

STAMPED-ENVELOPE AOESiOt. 

For pay of agent and assistants to dtstribnte stamped enyelopes and newspaper- 
wrappers, and expenses of agency $16,300 

This estimate agrees in amount with the present appropriation. In 
explanation of the apparently large amount required for this agency as 
compared with the Isew York agency, it may be stated that owing to its 
near proximity to the railroad depot, the envelopes and wrappers are 
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mailed directly from the manbfactory, instead of going through the 
Hartford post-office, which is located at a considerable distance from the 
depot. A large portion of the appropriation is therefore required for 
the payment of clerks engaged in the registration of packages, which is 
properly to be considered as post-office work. The postage- stamps are 
mailed from the New York post-office, where the work of registration is 
done. 

The only salaries in excess of $1,200 per annum paid at the Hartford 
agency are those of the agent who receives $2,500, and of the two 
principal clerks of the agency proper and of the registry branch, who 
receive $1,800 each. 

The amount included for << expenses of agency" is $1,000, the same as 
in the appropriation for the present year. It is required fpr the same 
general purposes as in the case of the stamp agency. 

POSTAL OABDS. 

Nnmber of postal' cards issaed dnriiig the fiscal year ended Jnne 30, 1876. 150, 815, OOO 
Add 20 per cent, for increase 30, 163, 000 

Gives estimated issue for the year ending June 30, 1877 180, 978, 000 

Add 20 per cent, for increase, as before 36,195,600 

Gives estimated issue for the year ending June 30, 1878 •. 2L7, 173, 600 

Cost of manufacturing that number at present contract prices, $1,391 per 
thousand $303,771 56 

The increase in the issue of postal cards for the last liscal year over 
the preceding one was a little over 40 per cent., but it is not expected 
to continue at this extraordinary rate. It was undoubtedly due in a 
great measure to special demands growing out of the Centennial Exhi- 
bition, for advertising purposes, and for the correspondence of the unu- 
sually large number of people in transit during that occasion. A future 
increase of 20 per cent, per annum is considered a fair one, and accord- 
ingly taken in the above estimate. That it is not extravagant is shown 
by the fact that the increase for the fiscal year ending June 30, 1875, 
over the previous year was more than 18 per cent. 

The present contract will expire on the 1st May, 1877, but no great 
variation in price under a new one is anticipated. 

POSTALCAED AGENCY. 

For pay of agent and assistants to distribute postal cards, and expenses of 
agency $7,300 

At present there are employed at Springfield, Mass., in connection 
with the inspection and distribution of postal cards, an agent, at a salary 
of $2,500 per annum, and two clerks, one at $1,400 and the other at 
$1,200 per annum. 

The present appropriation for the agency is $6,100, and the foregoing 
estimate contemplates the employment of an additional clerk at an 
annual salary of $1,200. 

The number of requisitions for postal cards filled during the fiscal 
year ending June 30, 1876, was 43,103, and for the fiscal year ending 
June 30, 1874, 23,634— an increase of 19,469, or a little more than 82 per 
cent. While, therefore, the work of the agency has nearly doubled 
within the past two years, no increas3 of the clerical force has been 
granted during that time. 
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The necessity for an additional clerk will be apparent upon this state- 
ment of facts. It is certain that the increased business of the future 
cannot be properly done by the present force, which is now barely ade- 
qaate. 

Postal-card packages are registered and mailed directly from the 
agency, and not from the Springfield post-office, in like manner as 
stamped envelopes from the Hartford agency, and for the same reasons. 

The estimate, like those for the New York and Hartford agencies, and 
with similar objects in view, contains an item of $1,000 for expenses, 
agreeing in that particular with the appropriation for the current year. 

REGISTERED-PAOKAaE ENVELOPES, LOCKS, AND SEALS. 
For legiBtered-paokage envelopes, locks, and seals $40, 000 

The foregoing estimate is for the same amount as in the appropriation 
for the current year. The amount expended for these purposes during 
the fiscal year ending June 30, 1876, was $37,159.01 ; and, considering 
the natural increase of the registry business, the estimate will not ap- 
pear unreasonable. 

POST-OFFICE AND DEAD-LETTER ENVELOPES. 
For post-office and dead-letter envelopes $42,150 

In the above estimate, post-office and dead-letter envelopes, now ap- 
propriated for separately, are taken together, for the reason that both 
kinds are furnished under the same contract, and because the dead-let- 
ter envelope is really of the same size and grade as one of the items in 
the series of post-office envelopes. The amount appropriated for post- 
office envelopes for the present fiscal year is $40,000, and for dead-letter 
envelopes, $2,150 ; and the estimate, being for the aggregate of these 
two amounts, shows no increase over present appropriations. The con- 
tract for these envelopes, like that for registered-package envelopes, is, 
by law, let for one year only, and present rates, therefore, are no abso- 
lute criterion for the future. 

Post-office envelopes are plain (unstamped) envelopes used in post- 
offices for official business, and dead-letter envelopes are used for return- 
ing dead letters to writers. 

SHIP, STEAMBOAT, AND WAY LETTERS. 

Sections 3913, 3976, 3977, and 3978, of the Bevised Statutes make 
this appropriation necessary to provide for the payment, to masters or 
owners of vessels not regularly engaged in transporting the mails, for 
letters brought and delivered at the post-office, on arrival in port, for 
transmission to their destination. On delivery of these letters the party 
addressed pays, in addition to the usual postage, the amount paid to the 
said masters or owners; consequently, the amounts paid out come back 
to the Department. 

The amount required for this purpose for the next fiscal year is $7,500. 

ENGBAVINO, PRINTINO, AND BINDING DRAFTS AND WARRANTS. 

Under this head the Department is supplied with its drafts and war- 
rants used in paying contractors and other creditors, and for the collec- 
tion of a portion of the balances due the United States by postmasters. 
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The atnonnt which will be required for ttiis parpose daring the next 
fiscal year is estimated to be $1,500. 



SUMMABY OF ESTIMATES. 



The amonnts estioiated to be required by this bureau for serviee of 
the fiscal year endiog June 30, 1878, as compared with appropriations 
for 1876-'77, are shown by the following table : 



Items. 



Postaj^e-stamps 

Expenses of aeeocy 

Stamped envelopes and wrappers 

Expenses of agency 

Postal oards 

Expenses of agency 

Begistered-package envelopes, &c 

Post-offloe and dead-letter envelopes 

Ship, steamboat, and way letters ..., 

Engraving and printing drafts and warrants . 



Total. 



Increase of estimates, (nearly 17 per cent.) . 



Appropriated 
for 1876-77. 



$147,762 

6.900 

535,878 

16,300 

216,760 

6,100 

40,000 

42, 150 

7,500 

1,500 



1,020,850 



Estimate for 

1877-78. 



$150,747 

8,100 

616,633 

16,300 

303,771 

7,300 

40,000 

42,150 

7,500 

1,500 



1,194,003 
1,020,850 



173,153 



OPERATIONS OF THE BUEBAXT. 

The operations of this bnreaa, thronpfh its diflferent divisions, are 
fully set forth by the following detailed statements : 

DIVISION OF FJNANCB. 

Dnring the fiscal year ended June 30, 1876, there were fcimished to 
this division 3,811 contracts for mail-sernce, for record apon its books, 
and 8,312 orders of the Postmaster-General (an increase of 2,804 over 
last year) recognizing mail-service not under contract, extending or cnr< 
tailing service, or for the modification of previous orders, which ^ere 
also recorded. 

These contracts and orders furnish complete data by which to insure 
correct payments to mail-contractors, and consequently make this divis- 
ion a perfect check on the other offices that pass upon contractors^ 
accounts. 

Thirty two thousand eight hundred and fifty (32,850) Auditor's reports 
(an increase of 2,414 over last year) for pay of mail-contractors and 
other creditors of the Department, were received, verified, recorded, and 
paid. 

Gash accounts of receipts and disbursements were k^t with 45 
Treasury depositories, from which were received 980 transcripts of ac- 
counts, involving the sum of $10,552,842.81, against which sum there 
were drawn, registered, and posted to the proper accounts, 13^456 war- 
rants, (an increase of 1,178 over last year.) 

These warrants, each accompanied by a circular-receipt, were mailed 
to the payees, and the receipts, when returned, entered upon the books 
to show the delivery of the warrants. 
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(Table No. 4, attached to tfais report, shows the cash transaotioiis at 
TrAasary depositories in detail.) 

To facilitate the business of the Department, the namber of Post^Offlce 
depositories was reduced daring the year from 128 to 100, at which the 
receipts and disborsements involyed the sum of $3,307,244.87, divided 
as follows: Receipts from proceeds of the depositories themselves, 
$2,784,217.08; from collection drafts on other offices, $163,737.10 ; and 
from deposits by other offices, $359,290.69. Against the aggregate ac* 
camnlation in the depositories, there were drawn and posted to the 
legitimate aocoonts 19,446 drafts, (an increase of 1,188 over last year.> 
In addition to the amount paid out upon drafts, ($1,594,066.76,) the 
sum of $1,647,779.70 was paid to route-agents, poKBtal clerks, mail-mes- 
sengers, lett^-oarriers, &c., which sum entered into the accounts kept 
with the depositories. 

The number of statements of account received from the poatmastera^ 
at these 100 depositories during the year was 1,200. 

(Table No. 5 of this report shows the cash transactions at Post Office 
depositories in detail.) 

The number of depositing offices averaged during the year 2,900, 
standing on June 30, 1876, at 2,683, from which offices there were- 
received 8,905 certificates of deposit, amounting in the aggregate to 
$5,192,681.43, which amount was duly credited to the postmasters 
making the deposits. 

The number of circulars sent out during the year was 19,250 ; the 
namber of quarterly statements of account furnished to postmasters 
was 1,775 ; and the number of letters received and acted upon in the 
transaction of the business of the division, together with those written, 
exceeded 2,500. 

As shown by the foregoing, there has been a general increase in the 
work of this division, and, in the natural course of events, it will con- 
tinue to increase in the future at about the same ratio. 

The present force, therefore, should suffer no diminution, but, on the 
contrary, should be increased as the necessities of the division require. 

DIVISION OF POSTAaE-STAMPS, ENVELOPES, AIND POSTAL OABDS. 

# 

The number of ordinaiy adhesive postage-stamps issued to postmas- 
ters for sale to the public during the year was 698,799,090, valued at 
$18,773,454; of newspaper and periodical stamps, 1,290,347, valued at 
$945,254.75 ; of ordinary stamp^ envelopes, plain, 82,467,000, valued 
at $2,280,318.74; of stamped envelopes bearing a return-request, 
64,554,500, valued at $2,079,578.30; of newspaper-wrappers, 18,498,750, 
valued at $273,723.50; of postal cards, 150,815,000, valued at$l,508,150 f 
of official postage-stamps issued to the Executive Departments for 
official use, 17,682,665, valued at $663,831.50; and of official stamped 
envelopes and wrappers, 15,690,155, valued at $429,110.93; making a 
total number of 1,049,797,507, and a total value of $26,963,421.72. The 
increase in value of ordinary postage-stamps was $501,975, or 2.74 
per cent ; of newspaper and periodical stamps, $129,352.28, or 15.85 per 
cent. ; of ordinary stamped envelopes, plain, $234,207.39, or 11.44 per 
cent. ; of special request stamped envelopes, $287,892.05, or 16.06 per 
cent.; of postal cards, $431,990, or 40.14 per cent.; and of official 
stamped envelopes and wrappers, $74,588.75, or 21.03 per cent. 

There was a decrease of $12,956.24, or 4.50 per cent., in ordinary 
Dewspai>er-wrappers, and of $171,138.75, or 20.49 per cent., in official 
postage-stamps. 
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To sum up, the net increase in the value of ordinary issues was 
$1,672,460.48, or 6.47 percent. 

The increase, including the issues for official use, was $1,475,910.48, 
or 6.79 per cent. 

There were also issued within the year 4,025,460 registered-package 
envelopes, 8,673,976 post-office envelopes, and 1,572,000 dead-letter 
envelopes ; total, 14,271,426. 

The number of requisitions filled was as follows: For ordinary 
postage-stamps, 104,037 ; for newspaper and periodical stamps, 7,212 ; 
for official postage-stamps, 39,035 ; for ordinary stamped envelopes and 
wrappers, plain, 49,969 ; for special-request stamped envelopes, 66,190; 
for official stamped envelopes, 3,069 ; for postal cards, 43,103 ; for reg- 
istered-paekage envelopes, 41,640 ; and for post-office envelopes, 39,865. 

The increase in the number of requisitions filled during the last over 
the previous fiscal year, for ordinary postage-stamps, was 6,866, or 7 
percent.; for newspaper and periodical stamps, 2,040, or 39.4 percent.; 
for ordinary stamped envelopes and wrappers, plain, 6,296, or 14.4 per 
cent.; for special-request stamped envelopes, 12,960, or 24.3 per cent; 
for official stamped envelopes, 130, or 4.4 per cent. ; for postal cards, 
12,136, or 39.1 per cent ; for registered-package envelopes, 6,170, or 14.1 
per cent ; and for post-office envelopes, 3,940, or 10.9 per cent. 

There was a decrease of 222 in the number of requisitions for official 
postage-stamps. 

The total number of requisitions filled was 394,110, a net increase of 
49,304, or 14.2 per cent 

The number of packages of ordinary postage-stamps forwarded was 
106,343, an increase of 6,695, or 6.78 per cent; of newspaper and peri- 
odical stamps, 7,093, an increase of 1,920, or 37.11 per cent ; of ordinary 
stamped envelopes and wrappers, 69,019, an increase of 6,920, or 11.11 
per cent; of stamped envelopes bearing a return-request, 51,600, an 
increase of 9,301, or 22.04 per cent; of postal cards, 63,231, an increase 
of 20,600, or 63.13 per cent. ; of official postage-stamps, 38,711, an in- 
crease of 101, or 2.6 per cent; of official stamped envelopes and wrap- 
pers, 6,886, an increase of 446, or 6.92 per cent; of registered-package 
envelopes, 42,440, an increase of 6,210, or 13.99 per cent. ; and of post 
office envelopes, 40,436, an increase of 4,004, or 19.99 per cent. 

The losses in transit during the year were unusually small, consisting 
of four packages of postage-stamps, valued at $129; one package of 
stamped envelopes, valued at $8.46 ; and two packages of postal cards, 
valued at $10. This trifling loss of only seven packages, valued at 
$147.45, out of 331,783 packages, representing an aggregaJbe value of 
$26,963,421.72, furnishes an excellent illustration of the reliability of 
the registry system as a means of conveyance for valuable matter. 

Under the act of Congress approved June 23, 1874, to take effect Jan- 
nary 1, 1876, requiring prepayment of postage on newspapers and peri- 
odical publications mailed from known offices of publication or news- 
agencies to regular subscribers or news-agents, the amount of postage 
collected during the fiscal year was $1,014,164.27, or $788,891.98 on 
39,444,699 pounds of matter at 2 cents per pound, and $226,262.29 on 
7,608,743 pounds at 3 cents per pound. The amount collected during 
the six months ending June 30, 1876, was $486,443.49, and the increase 
is therefore at the rate of $41,267.29, or 4.24 per cent, per annum. 

The New York office alone, during the year, mailed 12,724,015 pounds 
at 2 cents per pound, and 3,113,842 pounds at 3 cents per pound, a total 
of 16,837,867 pounds and of $347,895.66, and an increase at the rate of 
$12,286.24, or 3.66 per cent, per annum. 
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The system of prepayment of second-class matter has given such gen- 
eral satisfaction, and is so manifestly the trae one, that no change in 
the present law is recommended. 

Daring the past two years considerable attention has been given to 
the examination of mechanical devices and so-called indelible inks in- 
tended for the better cancellation of postage-stamps, so as to prevent 
their reuse, but without satisfactory results. The truth is, that the 
only means of preventing frauds in the use of washed stamps lies in the 
exclusive use of stamped envelopes, which, I am satisfied, would result in 
an annual saving to the postal revenues of from $1,000,000 to $2,000,000. 

"So changes in the series of postage-stamps or stamped envelopes have 
been made during the year, except the addition of the No. 4^ commercial 
size stamped envelope, to which reference was made in my report of 
last year, and of centennial envelopes, to be alluded to presently. 

The commercial envelopes have fully justified the expectation formed 
of them, the number issued during the year being 17,651,750, or a little 
more than 12 per cent, of the entire number of envelopes issued. In 
popularity this size already ranks next to the full-letter and extra-letter 
sizes, and the indications are that it will take the lead of both of these. 

The style of paper and design of postal cards were changed about the 
1st of October of last year, with what results will be shown in the in- 
creased issues. 

To illustrate the process of manufacturing stamped envelopes, the 
contractors at Hartford early in the year proposed to put one of their 
improved envelope- machines in the space devoted to the Post-OflSce 
Department in the Government building on the Centennial grounds at 
Philadelphia, and keep it in operation during the continuance of the 
exhibition without expense to the Department. The proposition was 
accepted, and a machine, handsomely ornamented, was in almost con- 
stant operation, during exhibition hours, from the opening on the 10th 
Ma3' to the 10th November. This machine, with the exception of cut- 
ting the blanks or patterns, performs the entire operation of manufac- 
ture, folding, stamping, gumming, and, if desired, printing a return- 
request. Attached to it is an automatic counter, separating the enve- 
lopes into packages of 25. 

To specially distinguish these enveloflps there was adopted for them 
an entirely new and appropriate design of stamp in the form of a shield 
inclosing mounted post-boy, train of cars, and telegraph-pole and wires 
as the principal figures. The paper used has its own distinctive water- 
mark. 

These envelopes are styled centennial stamped envelopes. They are 
of two sizes, No. 3 full letter, and No. 4^ commercial ; of but one grade 
of paper, first quality, white ; and of but one denomination, 3 cents. 

The design is the same on both sizes of envelopes, the only difference 
being that the full-letter size are printed in green and the commercial 
in vermilion. 

It was at first intended to confine the issue of these envelopes to the 
post-ofidce at Philadelphia, but there was immediately sach a general 
demand for them that the privilege of obtaining them was extended to 
every post-office in the country. 

The issues consisted of 4,775,000 of the full-letter size and 4,227,000 of 
the commercial size, a total of 9,002,000, of which 5,201,250 were plain 
and 3,800,750 printed with special return-requests. 

The centennial envelopes were furnished by the contractors at the 
same jirices as the corresponding sizes and grades of the ordinary se- 
ries, and sold to the public at the ordinary rates. 
2 P O 
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Their issue was discontinued on tbe 10th November, when the exhi- 
bition closed ; but those outstanding will of course continue to be valid 
for postages. 

As was expected, the envelope-machine proved to be one of the most 
attractive features of the Government exhibit, if not of the entire exhibi- 
tion, being constantly surrounded by large crowds of people while at 
work. That it had a good effect in encouraging the sale of stamped en- 
velopes is shown by the fact that during five consecutive days in August, 
when the machine was idle through the illness of one of the operatives, 
the sales of envelopes at the centennial branch post-oftice fell down to 
an average of $30 per day from a daily average of $150 for the five days 
immediately preceding. 

There is reason to believe that many of the envelopes were par- 
chased as souvenirs, and will never be used for postages. 

Another interesting feature of the post-ofiftce exhibit at the Oenten- 
tennial was a handsomely framed collection of specimens of all the 
postage- stamps and stamped envelopes ever issued by the Department. 

The operations of the stamp division are, in their very nature, of the 
highest importance, nearly the whole revenue of the Department being 
derived from postage-stf^mps, stamped envelopes, and postal cards. 

The issues during the last fiscal year represented a value of nearly 
$27,000,000, and the expenditures for material were upwards of 1,000,- 
000. 

To properly conduct the work of the division requires the greatest 
care and fidelity, to the exercise of which I am glad to be able to bear 
the most flattering testimony. As the principal business of the divi- 
sion consists in filling requisitions, so the increase in the number of 
requisitions may be accepted as a criterion of the increase of work. 
There is, of course, much incidental work in conducting the necessary 
correspondence, in the preparation of permanent records, the auditing 
of postmasters' returns of official stamps and envelopes, the adjust- 
ment of damaged and unsalable stock returned, and of losses by fire 
and in the mails, and in other details not necessary to be specified, all 
of which work increases with the number of requisitions handled. 

As before stated, the total number of requisitions filled during the 
last fiscal year was 394,110, or an increase at the rate of 14.2 per cent, 
over the previous year. The increase over the fiscal year ending June 
30, 1873, was 184,874, or a little over 88 per cent., so that the requi- 
sitions have nearly doubled within a period of three years. During 
this time the increase of clerical force has not kept pace with the in- 
crease of work ; and, indeed, the division has recently suffered a slight 
decrease in numbers in contributing its quota to ..he reductions occa- 
sioned by Congress at it last session — a diminution that it was but 
illy able to sustain. 

The work is now carried on only through extraordinary effort; and it 
is very certain that additional help will be necessary to properly con- 
duct it in the future, and equally certain that it would be mistaken econ- 
omy to withhold any of the force required for work of this character. 

DIVISION OF DEAD-LETTERS. 

The number and description of letters received and disposed of in this 
division during the year, and the value and character of the contents, 
are fully shown by tables Nos. 10, 11, and 12, submitted herewith for 
your consideration. 

The reduction in the number of letters received is explained by the 
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facts, 1st, that the use of envelopes bearing! requests or business cards 
is becoming more general, and thus postmasters are enabled to return 
an increased number of unclaimed letters direct to the writers; 2d, the 
increased efficiency of the letter-carrier service in large cities ; and, 3d, 
the action of this office in calling the attention of postmasters to cases 
of mistreatment of correspondence, and thereby providing against a 
repetition of the error. The present manner of treating held-for- postage 
letters, which was introduced in April, 1875, and referred to in my last 
report, viz, holding them in the dead-letter office unopened, and request- 
ing the addressees to furnish the necessary postage, has proven a success 
in this, that the Department now receives its revenue upon this class of 
letters, and yet does not encourage the non-payment of postage by the 
writers, the delay in delivery being a sufficient hardship to incite greater 
precaution in posting letters. Of the 307,559 held-for-postage letters 
received, 20,255 were either also misdirected or addressed to foreign 
countries to which prepayment of postage is imperative, and hence 
were opened and returned to the writers ; 278,357 were treated with 
notice to addressees, and of these 203,203 were successfully delivered 
unopened ; the balance, 68,201, were finally opened, after having been 
held the usual period subject to the order of the addressees. There is, 
of course, some complaint made to the office against this plan, and it is 
not surprising, for most persons who receive notice of the detention of 
these letters would be glad to have them promptly forwarded and pay 
the deficient postage on delivery, and hence cannot see the propriety of 
the delay imposed by the Department. But the system has proven to 
be less objectionable to the public than the former one, and is believed 
to be the best that can be devised under the present law requiring pre- 
payment of at least one full rate on all letters mailed. The apparent 
material reduction in the value of letters received during the year is 
explained by the fact that so many of these uni>aid letters, which are 
always proportionately more valuable than any other class, were not 
opened during the year. Every thing of value is restored to the sender, 
if possible ; and in case of valuable letters, the proportion of those 
delivered is very large ; but of packages of third-class matter, upon 
which the sender is not allowed to write his name, the proportion deliv- 
ered is much less. An effort has been made, however, to discover some 
clue to the owners, and with such success that of 8,577 articles sold at 
auction in January last, but one has subsequently been applied for, and 
that was a registered package. The present law, passed since the close 
of the year, allowing the senders of third-class matter to write their 
names upon the wrappers, will make the return of such matter much 
more feasible. 

1 would repeat my recommendation of last year, that some means be 
adopted for ascertaining approximately the number of letters mailed in 
the United States annually. Not only would this information add 
greatly to the value of the statistics of the Department, but furnish a 
means of contrasting the number delivered with those lost, and thus 
serve to silence the few irritable persons who stand ready to condemn 
the whole Post-Office establishment whenever a single letter fails to 
reach its destination with the usual dispatch, no matter whether the 
writer deposited it in a street letter-box or the town pump.* 

The whole number of applications made to this office for missing let- 

* Recently Boiue workmen, in removing an old pnmp in this city, found the stock 
staffed with all sorts of rnbbtsh, and among other things several letters ; the pump 
with ite> slot, from which the handle had long since been removed, having been mis- 
taken for a street letter-box. 



Digitized by VjOOQIC 



20 REPORT OF THE POSTMASTER-GENERAL. 

ters during the year was 8,405, and in 2,976 of these cases the search 
was successful. 

The amount of money taken from letters which could not be restored 
to the owner was $G,052.53. Amount realized from sale of Dead-Letter 
Office property at auction in January last, $2,853.17. 

DIVISION OF REGISTERED LETTERS. 

For the first time in the history of the registered-letter system this 
office presents a detailed statement of its operations. Table Ko. 13, 
accompanying this report, shows the number of domestic and foreign 
letters registered in each State and Territory, together with the fees 
received thereon, for the fiscal year ended June 30, 1876. 

Four million seven thousand eight hundred and seventeen letters 
were registered during the year, and thefees received thereon amounted 
to 8335,416.60. An analysis of this gratifying aggregate shows that of 
the letters registered upon which fees were paid 3,198,931 were domes- 
tic; 155,235 were sent to foreign countries; and 653,651 were trans- 
mitted through the mails without payment of the registry fee. All 
the packages of postage-stamps, stamped envelopes, and postal cards 
sent by the Department to postmasters are included in the free list. 

The following statement exhibits the number of letters registered in 
each State and Teriitory during the year, viz : 

New York 602,499 

North Carolina 72,542 

Ohio 230,256 

Oregon 18,476 

Pennsylvania 274,940 

Rhode Island 17,302 

South Carolina 36, 050 

Tennessee 61,195 

Texas 86,807 

Vermont 51,701 

Virginia 70,177 

West Virginia 38,746 

Wisconsin 146, 197 

Alaska Territory 166 

Arizona Territory 5, 053 

Dakota Territory 10,460 

District of Columbia 81,260 

Idaho Territory 7, 446 



Alabama 41,110 

Arkansas 3S,085 

California 100,954 

Colorado 28,629 

Conmcticut 176,101 

Delaware 6,211 

Florida 21,725 

Georgia 59,939 

Illinois 263,934 

Indiana - 150,673 

Iowa 168,625 

Kansas 68,931 

Kentucky 60,057 

Louisiana 51,335 

Maine 76,717 

Maryland 42,866 

Massachusetts 184,603 

Michigan 154,604 

Minnesota 83, 625 • Indian Territory 4,911 

Mississippi 46, 043 | Montana Territory 9,047 

Missouri 153,490 New Mexico Territory 8,252 

Nebraska % 48,914 i Utah Territory 17,432 

Nevada 20,509 | Washington Territory 8,493 

New Hampshire 40, 043 | Wyoming Territory 10,163 

New Jersey 56, 347 

The losses of registered matter have been very small. Of the total 
number of letters transmitted, only 1,049, or about one in every 4,000, 
were absolutely lost. These losses occurred from various causes ; some 
by robberies of the mail, others by the burning of postal cars and of 
post-offices^ most of them by unavoidable casualties to the service — and 
no trace of the letters or their contents ever obtained. 

The revenues of the Department from the registered-letter system 
can, I am confident, be materially increased, but it cannot be done with- 
out the employment of an additional force of clerks. If postmasters 
were fully and promptly supplied with blanks and instructions, enabling 
them to comply with all applications to register letters, there would be 
at once a large increase in the business. With the present available 
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force it is impossible to do this. I therefore earnestly recommend an 
increase over the number now employed, of one clerk of class three, 
two of class one, and two laborers. With this additional expense of 
about $6,500 a year, I do not hesitate to say that the fees could be in- 
creased 80 that the revenues from the registration of letters Would, 
within three years at the longest, amount to at least a half million dol- 
lars annually. 

An important feature has been added to this branch of the service 
daring the past year by the introduction of the *' through registered pouch 
system," which was established July 1, 1875, and is now in successful oper- 
ation throughout various sections of the country ; embracing at present 
twenty-eight pouch offices, seventeen of which exchange with the New 
York office. The advantages arising from the system cover a large field 
of detail ; but I may briefly say, that having been subjected to a most 
thorough and critical test, it is found to have eminently fulfilled the ob- 
jects for which it was inaugurated, to wit, affording additional protec- 
tion to valuable registered matter in transit; relieving the railway mail- 
service on main lines by preventing accumulation of registered packages ; 
limiting the possibility of tampering with registered packages, and also 
the field of investigation in case of its occurrence ; insuring certainty 
of transmission between terminal points: preventing numerous hand- 
lings of registered packages and hurried transfers at connecting points ; 
and in short, clearly establishing the fact, as shown by its operations 
since its inauguration, that it is productive of excellent results, and 
famishes a foundation on which to improve the registered-letter sys- 
tem, and extend its benefits to the public and the service. 

Appended to this paragraph is a schedule, showing the total number of 
through registered pouches received and dispatched, together with the 
total number of registered packages received and sent from the post- 
office at New York City, from July 2, 1875, to June 30, 1876, as a partial 
indication of the workings and importance of the system. 

Schedule. 



Number of packages sent 117, 007 

Number of packages received ... 77, 508 

Number of packages in transit. . 12, 332 

Total packages in pouches .... 206, 847 



Regular pouches sent 4, 587 

Begular pouches received 4,3^0 

Transit x>oncho8 received 1 , 470 

Total pouches bandied 10, 437 

In the very elaborate and satisfactory report accompanying the above 
exhibit from the office referred to, the postmaster thereat takes occasion 
to say that, with an average of nearly twenty-nine packages in each 
pouch, or an average of two hundred and thirty-five packages pouched 
daily, (Sundays included,) not a single loss or error has occurred, and 
urgently recommends the extension of the system throughout all parts 
of the country where needed. Similar reports have been received from 
all the other offices, reiterating in substance what has already been said, 
in commendation of the " through registered pouch system." 

DIVISION OF FILES, BBOORDS, AND MAILS. 

The number of official letters received and disposed of by this division 
during the year amounted to 928,000. 

Of the number received 28,872 were briefed, recorded, and, after being 
acted upon, filed; and 7,206 letters written in the bureau were copied, 
enveloped, and stamped for mailing. 
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The number of circulars stamped and sent out was 137,600. 
The number of employes in this division is only four; and, taking into 
consideration that three of them were at times engaged on other duties, 
it will be seen that the amount of work performed, in proportion to the 
number employed, has been extremely large. 
Very respectfully, &c., 

EDWARD W. BARBER, 
Third Asmt^nt Fostmmier' General. 
Hon. Jas. N. Tyner, 

Postmaster- General. 
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No. 2.—E€Hmate of indebtedness of the Post-Office Department for fiscal year ended June 30, 

1876, not yet adjusted. 

Balances dne foreign conntries .- $33,253 20 

Mail-service nnder contract or recognized, but not yet reported for pay- 
ment 7. 989,069 50 

Mail-service unrecognized — 

Fiscal year ended June 30, 1875 $198,744 00 

Fiscal year ended June 30, 1876 154,280 85 

' ! 353, 024 85 

1,375,347 55 

EDWARD W. BARBER, 
Third Assistant Postmaster- General, 
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No. 3.— Statement exhiMting the receipts and expenditures j under appropriate heads, hy quarters, 

and June 

RECEIPTS. 



Qaarter ended 

September 

30, 1875. 



Quarter ende<l Quarter ended 
December March 31, 

31, 1875. 1876. . 



Qaarter ended 

June 30, 

1876. 



Letter-postajj^e paid in money 

Book, newspaper, and pamphlet postage . 

Box-rent8 and branch offices 

Fines and penalties 

Postaise stamps, stamped envelopes, 
newspaper-wrappers, and postal cards. 

Dead-letters 

Miscellaneous 

Kevonue from money-order business 



$49, 539 24 

148 50 

330, 607 39 

756 05 

i, 286, 129 29 

2, 866 53 
7, 735 71 



$58, 937 79 

48 69 

325, 963 73 

1,028 13 

6, 832, 277 81 

. 4, 380 17 

7, 974 78 



165. 548 97 

13 87 

321, 478 70 

989 77 

7, 002, 974 39 

893 00 
6, 739 25 



$50, 766 37 



337,877 23 

584 06 

1,758,130 61 

1, 749 50 

7,287 13 

190, 770 84 



6, 677, 782 71 



7,230,611 10 



7, 398, 637 95 



7. 337, 165 74 



Comparison, includinj^ revenue from money -order busim^ss and official stamps : 

Increase of receipts over year ended June 30, 1875, el. 852, 836.91, or 6.4 + per cent. 
Increase of receipts over year ended June 30, 1874, §2,167,125.6:?, or 7.5 + per cent. 

EXPENDITURES. 



Compensation of postmasters 

Com]>eusAtion of postmasters, previous 
years, act March 3, 1875. 

Couiixinsation of olerks for post-offices. . . 

Compensation of letter-carriers and inci- 
dental expenses. 

Wrapping-paper 

Twine 

Postmarking; and cancelling stamps 

Lctter>balances 

Kent, light, and fuel for post-offices 

Stationery 

Furniture for post-offices. 

Miscellaneous 

Inland mail transportation 

Compensation of railway post-office clerks 

Compensation of route-agents 

Compensation of mail-route mes.sengers. 

Compensation of local agents 

Compensation of mail-messengers 

Mail-locks and keys 

Mail-bags and catchers 

Post-route maps 

Mail depredations and special agents. . . . 

Postage-stamps 

Distribution of postage-stamps 

Stamped envelopes ana newspaper-wrap- 
pers. 

Distribution of stAnipcd envelopes and 
newspaper-wrappers. 

Postal cards 

Distribu tion of ]>ostal canls 

Registereil-package envelopes, locks, and 
seals. 

Official envelopes for postmasters 

Dead-letter envelopes 

Ship, steamboat, and way letters 

Fees to United StAt«8 marshals, attor- 
neys, clerks of court, and counsel. 

Engraving, printing, and binding drafts 
and warranta. 

Advertising 

Miscellaneous 

Foreign mail transportation 

Balances due forcicrn countries 

Official p08t:il guitle.H 

Subsidies— China and Brazil lines 



$1,777,353 76 i 11,625.059 83 
762 65 I 370 78 



864, 423 11 I 
490,951 02 I 

3, 177 22 ; 

10. 046 40 I 
2. 528 05 

677 56 
86, 572 09 

11, 5.M 31 
5, 050 70 

19, 125 73 

3. 734. (187 96 

287, 216 29 

230, "Mi 06 

38, 278 28 

25, 028 21 

152, 568 01 

901 25 

34, 286 77 

8, Ki5 60 

36,831 71 

28, 468 43 

2, 067 35 

109, 898 98 

3, 205 43 

59,050 10 
1, 760 34 
1,350 66 

3, 735 95 



864, 970 19 
497, 399 97 

8,201 80 

12. 939 39 

1,711 37 

2, 123 64 

98, ;J09 53 

9, 733 27 

4.971 00 

17,561 18 

3, 827. 899 35 

296, 528 31 

2:iM, 0h5 59 

35, 959 69 

25.581 09 

160,321 19 

10, 892 30 

62, 395 25 

8, 278 46 

33, 620 40 

28,466 16 

1, 508 50 

109,444 82 

2,929 48 

53, 392 59 

771 08 , 
6, 790 29 



1, 329 43 
743 98 

376 25 

30, 910 98 
361 73 
52. 844 57 
24. 72H 76 
6. 500 62 
162, .'500 00 



2, 878 40 
783 00 
971 70 

1,192 27 

408 25 

19, 458 56 

173 58 

65,03H 12 

323 09 

2. 965 52 

125,000 00 



$1, 931, 130 00 
42 00 

854, 852 43 
497, 304 53 

3, 412 50 
11, 474 50 

2, 776 73 

5 13 

98,301 77 

11,798 69 

?. 930 01 

14, .324 18 

3,564.207 48 

319, 62H 5t) 

232, 038 04 / 

36, 2H8 89 

25, 458 71 . 

161,067 10 

3,916 15 

64.009 83 

6, 528 86 

35, 919 66 

52.711 71 

988 74 

109, 027 69 

2,625 38 

56,016 42 

1,076 10 

11, 196 03 

5, 243 48 
(^96 00 
844 17 

2,001 74 

965 00 

4,026 25 

474 15 

60, .'»57 8(5 

4, 325 21 
6.515 64 

125, OHO 00 



8, 310, 319 30 • 8, 465, 41 1 99 8, 322, 706 22 



25.011 57 
3,619,651 16 
320. 377 03 
239, 819 28 
36.625 41 
25, 745 26 
158,691 73 



45, 825 64 



12, 305 17 

11, 141 78 

486 26 

30,228 65 

1, 260 97 

13.663 68 

420 32 

12,830 61 

3,566 48 
800 40 
l^ 53 
965 29 



$1,863 854 32 


896,484 43 
495. 139 50 

3, 412 50 
4,258 00 
1.841 75 
1, 101 06 
107, 239 38 
10,226 56 
5, 547 56 



1 SO 


32,459 35 


61! 05 


50, 682 71 


3,876 14 


2,97! 05 


185. 000 00 



8, 165, 050 07 I 
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jof the fiscal year ended June 30, 1876, compared mth fiscal years ended June 30, 1875, 
30, 1874. 

RECEIPTS. 



Total, year 
ended Jane 



Sll 06 

1,305,927 05 

3.350 01 

26,879,518 10 



»,736 87 
190, 770 B4 



JSiSJn^i: Total, year 
iK™h^« ended June 
for previous on ia<7e 
flscal years.! 30- 1»^5- 



1- 



1286, 969 04 

579, 364 95 

1, 270, 554 Q3 



Compared with year 
ended June 30, 1^75. 



Increase. Decrease, 



163. 176 67 
579, 153 89 



$35,372 82 

14;28<J29 110,9-28 28 

.24,490,943 2:1 2,388,569 87 



9,180 00 
19.921 76 
130, 142 09 



70» 20 
9, 815 11 
70, 638 75 



Total, year 

ended June 

30, 1874. 



13-36. 295 85 

1, 393, 374 06 

1,236,935 85 

10,711 12 

33, 388, 733 SO 

8,781 00 

18, 134 23 

105, 1H8 13 



Comparted with year 
ended June 30, 1874. 



Increase. Decrease. 



979,001 20 



3, 490, 789 90 

1, 168 20 
11,613 65 
85, 572 73 



«101, 503 88 
1, 393, 163 00 



7, 353 11 



2S, 644, 197 50 36, 791. 360 59 3, 505, 095 75653, 258 84 |36, 477. 071 83 \:i, 668, 144 67 I, 501, 018 ! 

26,791,360 59 i 653,358 84 1 3«. 644, 197 50 1,501,018 99. 



1.652,836 91 1,853,836 91 



3, 167, 135 68 3, 167, 135 68, 

I I 



Comparison, excladin;^ revenue from money-order buainesa and official postage-stamps : 
iDcrease of receipts over year ended Juno 30, 1875, 11,650,493.41, or 5.7 -f per cent. 
Increase of receipts over year ended June 30, 1874, 13,813,543.33, or 9.9 + per cent. 

EXPENDITURES. 



17.397,397 91 $15,937 49 '$7,049,935 77 ' ! $5,618,473 17 



1, 175 43 1, 175 43 ' 298, 187 33 



3,480,730 15 
1.9tf0.795 03 



18,207 

38,718 

8.857 

3,907 

390.423 

43,313 

19.499 

76,089 

14, 745. 845 

1,233,750 

940. 151 

147, 153 

101, 613 

633.648 

15,709 

306.517 

33,663 

118,676 

120,788 

5,050 

358,600 



03 



763 90 3,414,811 26 
I 1,879,310 11 



11,567 10 
43,811 57 
5, 943 38 
19, 449 34 
389.638 85 
39, 437 61 
16, 864 31 



424, 343 35 ,18, 777, 301 20 



3,297,961 77 
1, 803, 418 68 I 

30, 300 00 I 



33,71190 
! i8,'88i.3i9 05'; 



39 40 



31.811 43 
187, 148 08 

:W. 357 91 
150, 693 77 



48, 097 85 . 
212,714 76 I. 



724. 186 84 



10,021 16 



165, 478 G3 



845, 196 08 



182,123 
4.037 
33,167 

15,423 
3,279 
4,071 
4,903 



1.751 00 





i 




••• , 1 




1 






_ 1 _._ 


; 


2,312 42 ..'.".'..'.V.'.y .'.'.'.'.'. ..'. 


5,983 89 

4, 188 43 1 




3,753 18 1 










I 1 ■ i ■ 



86,855 
1.630 

339,133 
33.353 
18,953 

537,500 



168,381 30 
178, 434 53 



109, 740 68 
677, 046 35 



35, 051 85 I 181. 733 53 j 
6,450 00 I 



304, 884 95 



33.363,487 58 ' 467,301 48 133,611,309 45 1 1 133,186,414 58 



EDWARD W. BARBER, 
Third Atunttant Postmaster- Oerural. 
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No. 4,—Beceipts and disbursements at Treasury 



Depositories. 



Deposits. 



307, 440 

22-2/214 

1,000 



Treasurer U. S., Washinpton, D. C , $743, 756 

Aaat. trejisnrer U. S., Baltimore. Md 151, 838 

A88t. treasurer U. S., BoHton, Mass 570, 600 

Asst. treasurer U. S., Charleston. S. C . . 2f<, (ii)C 

Asst. ire^isurer U. S., ChicaRo, 111 | 263, 636 

Asst. treasurer U. S , Cincinnati. Ohio . . 260, 082 
Asst. treasurer U. S.. New Orleans, La.^ 64, 557 
Asst. treasurer U. S., New York, N. Y. . 2, 297, 402 
Asst. treasurer U. S., Philadelphia, Pa. . 533, 511 
AsHt. treasurer U. S., Sau Francisco, Cal 
Asst. treasurer IT. S., Saint Louis, Mo .. 
Desijrnated depository, Buffalo, N. Y . .., 
Designated depoBitory, Pittsburgh Pa. , 
De.sijiuated depository, Santa F6, N.Mex 

Firnt Xat'l Bank, Denver, Colo , 

First Nat'l Bank, Dubuque, Iowa I 

First Nat'l Bank, G.ilveat«n, Tmx , 

First Natl Bank, Leavenworth, Kau8..{ 

First Nat'l Bank, Memphis, Tenn 

First Nat'l Bank, Nashville, Tenn 

First Nat'l Bank. Portland. Oreg I 

First Nat'l Bank, Portsmouth, N. H....' 

First Nnt'l Bank, Providence, R. I ' 

First Nat'l Bank, Richmond. Va I 32 

First Nat'l Bank Sprinprteld, III ' 6<»!) 

First Nan Bank, Saint Paul, Minn .... 179 

First Nat'l Bank, Trenton, N. J 




Aggregate ^girreKato 
accuma- "^»»'r»»"*^ 
lation. , "*««»P^- 



$343,067 7811.086,824 T2' 

50,000 00 201,838 99 

I 25,000 00, 595.600 87 

I 300,000 00' 32»,696 01 

1,250,000 001,513,636 23 

, : 260,0^2 51 

I 375,00000 439,557 19 

$5,089,776 50 400, 000 00 7, 787, 178 61 
533,511 76 

I 307,440 75 

875,000 001,097,214 37 

1,000 00 



220 90 



285 
4, 527 
1,180 

252 
1, 465 
1,387 

56U 



First Nat'l Bank, Yankton, Dak I 92 

Second Nat'l Bank, Detroit, Mich , 125 00 

Second Nat'l Bank, New Haven, Conn 

Merchants' NatT Bank, Cleveland, Ohio' 193 85 

Merchants' Njit'l Bank, Little Rock, Ark 3, 748 1 2 
Merchants' Nat'l Bank, Portland, Me .J 10 00 

Merchants' Nat'l Bank, Savannah, Ga .1 876 21 

Atlanta Nat'l Bank, Atlanta, Ga | 440 00 

Charter Oak Nat'l Bank, Hartford. Conn 

City Nat'l Bank, Grand Rapids, Mioh..| 267 19 

Colorado Nat'l Bank, Denver, Colo 273 00 

East Tenn. Nat'l Bank, Knoxville.Tenn' 36 59 

Exchange Nat'l Bank, Norfolk, Va i 50 00 

Indiana]>olis Nl B'k, Indianapolis, Ind.i 978 20 

German Nat'l Bank, Memphis, Tenn ..{ 478 30 

Nat'l Exchange Bank, Milwaukee, Wis. , 

Raleigh Nat'l Bank, Raleigh, N. C 

San Antonio N'l B'k, San Antonio, Tex . | 68 95 



$743, 756 94 

151, 838 99 

570, 600 87 

2-i, 696 01 

263, 636 23 

260, OJ^a 51 

64,557 19 

7, 387. 178 CI 

5:W,511 76 

307, 440 75 

222,214 37 

1,000 00 



220 90 



220 90 



285 30 


2«r> 30 


4, 5-27 22 


4, 527 22 


1, 180 99 


1, 180 99 


252 38 


252 3.H 


1, 465 84 


1, 4(u'i e4 


1. 3^7 28 


1, 387 2e 


560 00 


560 00 



32 20 
699 28 
179 71 



32 20 
6!»9 2-5 
179 71 



92 07 
125 00 

.1- 



93 07 
125 00 



193 85 

3,748 12 

10 00, 

876 21' 

440 00 

I. 



193 85 

3,748 12 

10 00 

876 21 

440 00 



267 19 
273 OOl 
36 59 
50 00 
978 20| 
478 30' 



267 19 
273 00 
36 59 
50 00 
978 20 
478 30 



•I- 



68 95 



68 95 



Total |5, 463,166 315,089,776 50 3,618,067 781,417,010 5910.552.942 81 



Comparative statement between fiscal years 

Deposits for fiscal year of 1876 $5,463,166.31 

Dejwait* for fiscal year of 1875 4,809,392 99 



Increase in deposits for 1876 . 



653,773 39 



Grantafrom the Treasury for 1875 17,900,534 80 

Grants from the Treasury for 1876 : 5,089,776 50 



Decrease in grants for 1876 2,810,758 30 



Aggregate receipts for 1875 12,709,987 72 

Aggregate receipt* for 1876 10,558,942 81 

Decrease in aggregate receipts for 1876 8,156,984 91 

Increase of grants from Treasury for 1875 2,810,758 30 

Deduct increase of deposits for 1876 653,773 39 



Balance 2,150,984 91 



Increase of receipts for 1876 .. 
Decrease of receipts for 1876 . 



Increase for 1876, as shown above. 



852, 387 13 
198. 613 74 

653.773 30 



Digitized by VjOOQIC 



EEPOBT OP THE POSTMASTER-GENERAL. 



27 



depositaries during the fiscal year ended June 30, 1876. 



I 



^.!:^?t^^^r^L' Warrants Increase ' Decrease 



1407,20184 ! $723,206 53 

$699 01 229, 967 14 
15, 173 33 
7,090 60 

'60,' 684*26 
*8i. 461*10 







9H980 46 


690 35 
68,492 96 
25,839 41 


135,769 18 








285 30! 
1, 587 72 
1,180 99i 




1, 176 14 
560 00 


32 20' 
170 15 
60 06> 










3,'7i4 87 
9 00 


43 30 



5, 755 17 



194,931 17 
62, 055 76 

622, 032 25! |24, 388 15 

329,291 Oil 
1, 459, 350 59 198, 446 43 

285,342 13 1 105,692 07 

433,094 17 1 63,664 77 

5,146,591 17 702,380 12 3,150,000 00, 400,000 00 

461,732 44 7,796 75 

350,274 68 2, 



Transfer account. 



From — 



To— 



I40O, 000 00 $343, 067 78 
50,000 00 
25, 000 00 
300.000 00 
1, 250, 000 00 



50, 000 00 . 



375, 000 00 



Balance sub- 
ji»ct to draft 
Jnne 30, 

1876. 



1, 084, 042 06 76, 222 12 . 



923 75 

516 50 

1, 188 52 



2, 710 26 
492 61 



1,221 27 

610 16 

200 00 

349 60' 

24 64 



20.911 63 



967 19 . 
273 00 . 

36 59. 

33 05. 

43 37;. 



512 60 



945 30 

50 00 

1,903 94 

19 901 



850 00. 



875, 000 00 



510 90. 



285 30 . 
3,526 81 . 
1,118 24 . 
2, 4.12 02 . 
2, 117 36 . 

823 87 . 

560 00 . 



435 98 . 
179 71 . 



92 07. 
325 00. 



45 00. 
840 82 . 

11 00. 
789 11 . 
415 00. 



267 19 . 



579 05 . 
1, 794 40 . 



68 95 . 



854, 387 13| 198, 613 74| 11, 124, 924 17| 306, 853 45 1, 036, 518 8e 3, 618, 067 78 3, 618, 067 78 



$11,224 92 

31,510 67 

60,451 82 

20,486 43 

70, 600 73 

49, 930 81 

39, 078 53 

298, 452 78 

214,015 08 

43,016 15 

17, 153 53 

500 00 



2,759 99 

62 75 

252 38 

8«1 83 

583 66 



32 20 

699 28 



125 00 



146 85 
2,834 36 



87 10 
25 00 



273 00 
36 59 
50 00 

922 25 



866, 175 69 



of 1875 and 1876 at Treasury depositories, 

VSTarranta drawn for 1875 $11,854,589 60 

Warrante drawn for 1876 11,124,924 17 

Decrease of warrants for 1876 

Dodact increase of warrants for 1876 



$1, 036, 518 88 
306, 853 45 



729, 665 43 



Balance subject to draft Jnne 30, 1875. 
Balance gabject to draft June 30. 1876. 



Decrease for 1676 . 



Total number of warrants issued during fiscal year 1876. 
Tutal number of warrants issued during fiscal year 1875. 



Inoroasefor 1876. 



1, 427, 689 62 
866, 175 69 

561, 513 93 

13, 456 
12,278 

1,178 



EDWARD W. BARBER, 
Third Aanttant Postnuuter-Qeneral, 
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So. 7, ^Postage-stamps, stamped envelopes, newspaper-wrappers^ and postal cardn issued dtu 
ing the fiscal year emkd June 30, 1876. 



DMoriptiou. 



Ordinary postage-stamps. 



Quarter end- 1 Quiuter end- 
ing Septem- ' Ing Decem- 
ber 30, 1875. ber 31, 187S. 



Quarter f>.nd- > Quarter end- 
ing March ' ing June 30, 
31,1876. I 1878. 



Total. 



I 



One-oent .... 
Tw(M»nt 

Tbree-oent.. 
Five-cent.... 

Six-cenfe 

Ten-cent 

Fifteen-oent.. 
TUirtj-oent . 
^'inety•c•nt . 



S5, 036. 600 

16. 647. 000 

112,466,600 

3.!241,6Q0 

1,394,550 

1, 343, eao 

131. %iO 
40.460 
4,100 



I 



30. 909. 700 

19,696,900 

120,030.400 i 

2,033,420 

1. 950, 200 

1, 188. 910 

263,840 

119,260 

6.980 



:«, 427, 300 I 

19, 934, 400 I 

120.640,200 I 

2, 510, 860 ' 

1,830,900 ! 

1,970.530 , 

331,860 

100,040 I 

9.380 i 



3.5. 853. 200 

18, 280. 0:JO 

121, 529, 000 

2, 123, 400 

1.949,850 

1, 5S>5, 670 

215. 140 

89,680 

2,900 



125, 226, 800 

74,557,600 

474, 666. 200 

9, 909, 300 

7. 125, 500 

5, 998, 730 

942, 160 

349. 440 

2.3,360 



V»lae $4,362,946 00 ♦4,72.3.143 00 $4,872,8.50 00 $4,814,515 00 $18,773,454 00 



Xcietpttper and periodical 
stamps. 



Two-cent 

Three-cent 

Foor-eent 

Six-cent 

£ight-cenk 

Nme-cent 

Ten-cent 

Tw(.lTe^»nt 

Twenty-four cent 

Thirty-six-cent 

Forty-eight-cent 

Sixty-cent 

Seven ty-two-eent. 

Ei$;bty-foar-oent 

Xinety-six-cent 

( )De^ollar-and-iiine ty-t wo-cen t 

Three-dollar 

Six-doUar 

Kine-dollar 

Twelve-dollar 

Tweoty-foar-dollar 

Tbirty-Bli-doUar 

Forty-eishi-dollar 

Sixty-doUar 



Valne. 



Ordinary stamped envelopes. 



One-cent 

Two-cent 

Tbree-oent 

Five-cent 

Sixcent 

Tt'n.ocnt 

Fifteen-cent 

Thirty-cent 

Ninety-cent 

<)De-cent wnippeiv - 
Tvo^ent wrappera. 



I 



60. 955 
23.085 
30.495 
32,325 
14,920 
5.920 
31,520 
20,770 
16,830 
8,035 
6.975 ' 
6.035 I 
2,430 I 
2,790 , 
11,460 
6,290 
6, 719 I 
3.799 
2,571 , 
9,219 
1,636 
929 
333 
691 



59, 675 1 

21,470 i 

28.030 I 

25,905 

12,515 

.3.630 

32,500 

22,555 

18,335 

9,250 

8,065 

6.475 

2,550 

3,185 

9,940 

5, 315 

6.319 

1.673 

1.4M 

1,672 

404 

515 

96 

648 



78. 965 

27,600 

.35,750 

34, 570 

20,940 

6.680 

44,320 

25,995 

22,925 

11,875 

10.260 

10,530 

5,825 

5. 045 

11, 300 

7,050 

7.204 

3,682 

1.781 

9.078 

588 

439 

932 

807 



64, 770 

23,780 

31,850 

32,785 

16, 440 

6.420 

38.070 

24.500 

22,960 

11, 105 

9,565 

9.280 

4.915 

4,570 

10, 695 

6,415 

5,874 

2,921 

1,576 

1,884 

762 

618 

513 

900 



$t<61. 974 55 I $184, 949 80 | $243, 701 90 | $254, 628 50 



263.665 

9.*), 935 

126, 12.) 

125, 585 

64, 815 

22.650 

146. 410 

93,900 

81,050 

40,255 

34,865 

32,310 

15,720 

15,590 

43. 395 

34, 970 

26,116 

12. 075 

7.352 

7,853 

3.390 

2,101 

1,174 

3.046 



$945. 254 75 



3, 962, 500 

555,500 

13, 580, 400 

171. 750 

91,700 



5, 297. 500 

1, 191, 000 

15, 116, 000 

96.000 

56,600 



Tahie. 



Stamped envelopes bearing a re- 
queet to return letter. 



Ooe^sent .... 

TwoKMit 

Three-cent.. 

Fire-cent 

Six-cent 

Kii teen-cent. 



3.894,850 
1,663.750 



3,031.850 
1, 575, 000 



$583, 514 33 | $659. 0» 95 



5, 317, 750 

830,500 

15, 057, 500 

41,390 

46,900 



100 

100 

3.419,350 

1,567.000 



$650,165 59 



378,000 

417.000 

14, 132, 350 

4.000 

41,000 

500 



479,000 

543,500 

16, 030, 250 

7,500 

36,000 

500 



405,900 

533,500 

15, 413, 000 

5,500 

57,000 



Valae * $489,85100; $ri4t<, 993 45 | $598,944 35 



4, 911, 950 

753,000 

15, 574, 600 

31,950 

99.750 

1,950 

350 

950 

950 

3,577.250 

1.898,000 



$659, 339 44 



389,000 

529,000 

15, 139, 000 

3,500 

49,500 

900 



$518, 789 90 



19. 389. 000 

3,330.000 

59, 338, 500 

260,950 

156, 950 

1,250 

350 

350 

350 

11, 845, 000 

6,653,750 



$3,554,042 24 



3,640.500 

3,012.0C0 

60, 704, 500 

19.500 

176,500 

1,500 



$2,079,578 30 
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No. 7. — Po8tage-8iamp8j stamped enre/opea, <f-c. — Continaed. 



DeacrlptioD. 

Postal ecwds. 

One-cent 

Value 



Quarter end- ' Quarter end- 
ing Septem- ing Decem- 
ber 30, 1875. ber 31, 1875. 



30, 647, 500 



$306, 475 00 



Qffidai postage-ttamps. j 



One-cent 

Two-cent 

Three-cent 

Six-cent 

Seven-cent 

Ten-cent 

Twel\e-€ent 

Fifteen-cent 

Twenty-four-cent . 

Thirty cent 

Ninetv-cent 

Two-dollar 



449. 700 

S68,600 

3. 108, 300 

561,150 

4.600 

28.975 

35.445 

13, 570 

10.050 

23,400 

5,700 



Value ! ♦16-2,057 40 



Official stamped envelopes and 
wrappers. 



One-cent „ 

Two-cent 

Three-eent 

Six-cent 

Ten-cent , 

Twelve-cent 

Fifteen-cent 

Thirty-cent 

One-cent wrappers ., 
Two-cent wrappers. 



Value . 



102,500 

3,393,400 

61,900 



600,000 
100 



$84,300 42 



Quarter end- 
ing ^larch 
31, 1876. 



41. 988, 500 40, 103. 500 



1419, 885 00 1401. 035 00 



47.000 

29.400 

1,890,250 

113, 400 

4,100 

9,100 

10,900 

4.470 

7.650 

6,900 

3,960 



r74, 315 00 



98,200 

164,700 

2,722.350 

175,500 

6,110 

87,450 

32,410 

6,070 

3.530 

17,840 

6,625 

500 



Quarter end- 
ing June 30, 
1876. 



38, 075, 500 



Total. 



150, 815. 000 



1380. 755 00 i $1, 508. 150 (JO 



$117,610 60 



146,000 

2, 957, 500 

45,000 



400,000 



$99,353 40 



191,500 

3, 241, 350 

168,100 



600,000 



$117,886 50 



407,350 

451,900 
5, 528, 700 

960.000 
3,300 

307,400 
56,850 
28,900 
24.100 
86.950 
10,310 



$309,848 50 



200 

156, 000 

3, 6£9, 150 

67,300 

25 

100 

80 

10 

900,000 



1. 002, ifiO 

914, K)') 

13. 249, 60-1 

1, 830, o:* 

18, lin 
272,Shi5 
IS.'i.eOj 

53,010 
45.330 
135. 09«» 
25, 595 
500 



$66.1.831 50 



♦JOi> 

596. 00 J 

13, 251, 400 

342,3<>0 

25 

100 

20 

10 

2,500,000 

10(t 



$127, 570 61 4Md9, 110 ^A 



RECAPITULATION. 



Description. 


Number. 


Value. 


Ordinarv nostaffe-stamns ....t... 


698,799,090 


$18. 773. 454 00 






^Awnnnner and neriodloal s^mns ............. .T^.......T..«..«T«.r. ^-r- 


1, 290, 347 


945,254 75 






Or«Hnarv ntAtniied AnveloitAH— i>lain ......r.... 


82, 467, 000 
64,554,500 


2.280,318 74 


request 


8,079,578 30 






Tnfal ftt&mnAd nnvelnneii _ 


147.081,500 


4, 359, 897 04 






Nawsnaner- wvauners .........................•■.....•••••..•••*••..• 


18, 498, 750 


273. 723 jO 






Postal cards 


150, 815, 000 


1,508,150 00 






tfVHnlnl iwmf AffA-ntAmnii ................ 


17, 682, 665 


663.831 50 






Offiriol fltflmned envelones and WTaoDers ............ ...•..■••••...... 


15. 690, 155 


4*^. 110 93 






Whole number and value of stamps, stamped envelopes, and wrappers. 


1, 049, 797, 507 


86. 953, 421 72 



EDWARD W. BARBER. 
Tliird Assistant PostmasterHetieral. 
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Ko. 11. — SUktement showing the classification and disposition of Utters containing valuable 
inclosures for the fiscal year ended June'30, 1876. 
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1 

0) 


^ 
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Money 

Called" Minor": 

Checks, drafts, bills of exchange, letters of credit, certi- 
ficates of stock 

Money-orders, foreign and domestic 

Notes anddae<bill8 

Deeds and land- warrants 

Mortgages and assignments, releases, satisfaction of, &c 

Leases and assignments of, &o 

Passage and railroad tickets 

Bank-books 

Pension -certificates 

Called "Sub-Minor": 

Receipts, bills of lading 

Legal docametits 

Sealed foreign letters inclosed 

Sealed domestic letters inclosed 

Pension-papers, registered-letter receipts , &o 

Locks 01 hair 

Paid notes, cancelled checks, &c 

Photographs 

Postage-stamps 

MisccUaneoQs 

Called " Property " : 

Jewelry 

Dry-goods and clothing 

Books, pictares, and mnsic 

Merchandise and samples 

Cutlery and instruments 

Manuscripts 

Miscellaneous 



22,709 I 6,737 ! 8,166 



I 



7,092 

3,394 

1,0€» 

406 

80 

2 

248 

14 

17 

11,734 

2,307 

1,551 

261 

282 

1,668 

6ti6 

23,497 

33.512 

5,260 

959 
1,127 
3.520 
2,054 
131 
220 
2,971 



292 , 
140 I 

44 

17 
3 



410 
196 





1 


" 


14 

2 




3 


1 

1.318 




126 




' 237 




90 





3 



14 

477 I 
35 
7,821 
3, 542 

752 I 



648 ' 
1, 145 I 
2, 195 I 
2,275 I 
102 
219 
3,793 



126,770 31,033 



35,612 



7,794 

3.730 

1,174 

447 

8d 

3 

273 

16 

19 

13,052 

2,433 

1,7p8 

351 

296 

2,145 

721 

31,318 

37.054 

6, 012 

1.613 
2,272 
5,715 
4,329 
233 
439 
5,766 



6,890 , 164,693 



EDWARD W. BARBER, 
Third Atnetant Postmatter-Gf»entl, 



No. 12.— Statement showing numherj contents, and disposition of registered letters receivtd 
during the fiscal ffcar ended June 30, 1876. 



Money-letters, including 56 from last fiscal year... 
Minor letters : 

Drafta. including 1 from last fiscal year 

Money-orders 

Notes 

Bank-books 

Passage-tickets 

Deeds 

Sub-minor letters : 

Photographs 

Receipts 

Powers of attorney 

Stamps 

Miscellaneous 

Property -letters and packages: 

Jewelry, including 2 fh)m last fiscal year 

Merchandise, including 7 Anom last fiscal year 

Without valuable inclosures 

Foreign letters, including 135 from last fiscal year, 



649 

140 
5 
6 

1 

15 
1 

43 
9 
11 

8 
85 

44 

41 

490 

3,874 



5,423 



g 



5^' 



I 



90 
24 


63 

1 










2 




1 




12 


.......... 




• } 

2 

13 
10 
127 








6 
2 


9 



845 



81 



762 

165 
7 
6 
1 
17 
2 

55 

9 
12 
9 

87 

63 

53 

617 

3,883 



5,748 



EDWARD W. BARBER, 
Third Assistant Postmatttr-Otneral 
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Contract-Ofpicb, Post-Office Department, 

Wa8hingto7i^ D. C, November 11, 1876. 

Sir: For a statement of the mail-service for the contract-year ended 
Jane 30, 1876, &c., 1 have the honor to refer you to the tables hereto 
annexed. 

Table A exhibits the character of the service, the length of routes, 
the number of miles of transportation, and the cost thereof at the close 
of the contract-year. 

Table B exhibits the railroad-service as in operation on the 30th of 
June, 1876 ; also the cost per mile in each State and Territory. 

Table C exhibits the steamboat- service as in operation on the 30th of 
June, 1876. 

Table D shows the increase and decrease of mail-transportation and 
cost in the several States and Territories during the year ended June 
30, 1876. 

Table £ shows the weight of the mails, the speed with which they are 
conveyed, the accommodations for mails and agents, the trips per week, 
and the rates of pay per mile per annum on railroad-routes in States in 
which the contract-term expired June 30, 1876, and also in other States 
and Territories, the returns having been obtained with a view to the 
re-adjustment of the pay in accordance with the act of March 3, 1873, 
and used also in accordance with the act of July 12, 1876, in the case of 
re adjustments taking effect on and after July 1, 1876. This table is 
accompanied with an alphabetical index of the titles of the companies 
carrying the mails. 

Table F shows the re-adjustment of the rates of pay per mile on rail- 
road-routes in which the contrac^term expired June 30, 1876, and also 
in other States and Territories, and on certain new routes the adjust- 
ment of the rates based upon returns of the weight of the mails, the 
speed with which they are conveyed, the accommodations for mails and 
agents, and the number of trips per week, in accordance with the act of 
March 3, 1873, and with the act of July 12, 1876, in the case of re-adjust- 
ments taking effect on and after July 1, 1876. This table also is accom- 
panied with an alphabetical index of the titles of the companies carrying 
the mails. 

Table G is a statement of the number, descriptioh, and prices of mail- 
bags, mail-bag-catchers, mail locks and keys purchased, and of the ex- 
pense incurred on account thereof, during the fiscal year ended June 
30, 1876. 

Table H is a list of railway post office lines in the United States June 
30, 1876, showing the increase in the service since June 30, 1875. 
Very respectfully, your obedient servant, 

THOS. J. BRADY, 
Second Assistunt PostmcLSter-OeneraL 

Hon. James N. Tyneb, 

Postmaster- General 
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B,— Table showing th£ weight of the mails, the speed with which they are conveyed, tht accom 
on railroad-routes in States in which the contract-tenH expired June 30, 1B76, and also in other 
pay in accordance with the act of March 3, 1873 ; and used also in accordance with the act 

Abbren^atiox.s.— f. r, fixtures and farnitnre ; f. f. c, flxl^res and fnrnitare complete ; m. c , mail- 
line ; d. 1., doable line ; 1 1., triple line ; m., miles ; r. a., route-ajrenta ; m. m., mail-messengers. A 
the "Itemarks '* colamn refer to the order of the routes in this table. 



2 



1 Ohio.. 9008 



2 y. Y.. 1201 



10 



11 



12 



N. J.. 



Ohio.. 



N.T.. 



N.Y. 



N.T. 



N.Y. 



K.Y.. 



N.Y. 



N.Y. 



2103 



9049 



1341 



1317 



1311 



1211 



7004 



21045 



1241 



1241 



1241 



Pa....i 2401 

I 
I 



o2 



Termini. 



Elyria, Millbury : 



New York, Dunkirk . 



New York, West Philadel- 
phia. 



Toledo, Elkhart. 



Elkhart, Chicago. 



Albany, Buffalo 

New York, Albany. 



Albany, Troy - 



< Buffalo, El vria... 
{ MiUbury, Toledo . 



Buffalo, Chicago . 



; Elyria, Millbury. 
I Toledo, Elkhart.. 



Corporate title of company car- 
rying the mail. 



i 


. 1 

g ■ 




id 


«M 






1 


tc 


o 


3 


a 



^ I MilM. I 

Lake Shore and Michigan 74. 9d 32, 28 i 
Southern. i , I 



Erie . 



Pennsylvania 90 



459 



35 



28 



Lake Shore and Michigan 
Southern. 



.do. 



New York Central and Hud- 
son Biver. 



.do. 



.do. 



Lake Shore and Michigan 
Southern. 



.do. 



.do. 



I 



133.6 ,32,28 

, I 

101 132,28 

1 

I 
I 
398 45. 30 

I ! 

144 45.30 i 

I I 

6 130 ' 



««;1|3^«, 



543 ,32,3d 



,2-3] «.. 



Philadelphia, Pittsburgh Pennsylvania ' 353. 6 28 

I ! : 
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modalions for maih and agents^ the tripn per week, and the rates of pay per mile per annumj 
atatesfand Territories, the returns hatting been ol)tained with a view to there-adjustment of the 
of July l:i, 1876, in the case of re-adjustments taking effect on and after July 1, ld76. 

catc^iprs: r. p. o.. railway post-office; apt., apartment; b. c, bajrs;a?e-car : 1., line or linos : «. 1.. single 
ouiaber followed by an asteritik (*) ahows the e<iuivalent iu rouuii trips. The figures in paroutheses in 

t 



Whole weight car- 
rittl any distanoo 
for thirty daya. 



I Average , 

! weight car- 1 

riod whole | 

distance. 






5 

9 



13 

15 






IU Lb9. Lb*. Lb9. , Lbs. 
217:301 fJ05, 064;27eW565 a72777"2 45, 4tjy 



t^\ :45 403, 990 la'igsaS 3C4, 911 6, OW 



! I 

2157:j,Vi 107^710 ;t23606-2 2977649 49, C;17 



1=11574 528, 95.' 4340529 2228749 37, 14 

I I 

2244739,37,41'^ 



ZWZ'jr, 10399j0'4186517 336447J 56, 07 1 



865^7830 799. 734 3407564 3159T23'52, 662 



. 108,05f» 1,801 

i 



.3066186 51,102 



6739:ni 2213808 S933179 1709,^76 28. 492 



.[ 132,950 2,215, 



Size, iScc.. of luiilcar or 
apartment. 



el 



Remaiks. 



Fcft and inches. I 

r. p. o., 45 by 9, (average.) A 13 
1.; 18 bv9,il.; fast- mail, ! 
4 1.— 45 bv 9, 45 by U, 60 ! 
by 9, 60 by 9. I 

r. p. o , 50 bv 10, f f c, d. 1. ing' 
to Ilomell8ville,:W2 m. ; 
9. 1. residue, lii7 m.; r. a. 
apt.. 15.11 by 10.4. f.f., 
8.Li)7m.;12.dbyC.««, f.i"., 
8. 1. 39 m. 

r. p. o.. 40 by 8.7, f. f. c, 3 1.; 491 - 
5!<.6bv8.5.,ff.c.,ll.;t«n- 
der,29by7.9.f.f,c.,ll;r.a. 
aot., (average, ) 15.4 by 6.6, 
I L tbronsh;r.a. apt. 8 by 
6.4, 1 additional to Moii- 
nionth JuDCtioo, 42 m. 

r. p. o., '5 by 9. (average.) ii3 
1 1.; fa8t-mail,4 1.— 45 by 
9, 45 by 9, 60 by 9, 60 by 9. 



r. p. o., 36 by 9, 1 1.; 45 by 9, 174* 615 00 
(average.) 1 1.; fast-mail, 
4 1.— 45 by 9, 45 by 9, 60 
by 9, 60 by 9. 



.$755 00 60 dnvH, from Dec. 1, 
i ! 1)^75; average speed. I 

32 m. faat-iuail; 2S 

ni. resiilue. 
705 00 60 drtvs, from Dec. 1, 

I la; 5. 



I 



I 00 Mnin ronte ; branches 
I #-^H. (I4«,) ?.'>5; 60 
I da\s, from Dec. 1, 
I ltf75. 



r.p.o., fast-mail,4 1.— 60by 
9, 60 by 9, 45 by 9, 45 by 
9; and 1 L 47 by 9, (av- 
erage.) 

r.p.o.. fa«t-mail.4 1. — 60 by 
9, 60 by 9, 45 by 9, 45 by 
9 ; and 1 L 47 by 9, (av- 
erage.) 



34 



47* 



r. P.O., 38 by 9, (average,) ) 
1 1.; 45 by 9, (average,) 
1 1.; fas^mail. 41.— 45 
bv9,45by9,60by9,60 
by 9, Bufl^alo to Cleve- 
land, 184.5 m.; 38 by 9, 
(average,) 1 1.; 18 by 9, 
1 L; 45 by 9, (average,) 
11.; rast-mail.4 1.-45 bv 
9,45 by 9, 60 by 9, 60 by 
9, CleveUnd toEiyria, 
25.7 m., and Millbary 
to Toledo, 8.5 ra. 
See parts, (5,9,11) 



17i 



I7i 



602 00 



^^)995 1189295 2910290 180244G 20, 027 

I I 



685 00' 60 dnys, from Dec.l, 
1H75: average speed. 
32 m. fast mail ; 28 
m. residue. 

60 days, from Dec. 1, 
ld75; average speed, 
32 m. fast-mail; 28 
m. residne. Part ; 
residue #590, $485, 
(9, 11 ) 

60 days, from Doc. 1, 
1875; average speed, 
45 ro. faat-mail ; 30 
m. residue. 
597 00 60 days, from Dec. 1. 
lc<75. Part; residne 
9597, (8.) Average 
speed, 45 m. fast- 
mail ; 30 m. residue. 

60 days, from Dec. 1, 
ld75. Part; residue 
1597, (7.) 



feo days, from Dec. 1, 
ld75. Average 
s|)eed, 32 m. fast- 
mail ; 28 m. real- ^^ 
due. Part; resi- 
due, 1615,^485.(5, 
11.) 34.2 m. at 
#615. 



597 or 



590 OC 



f r.p.o.. 38 by 9, (average,) 1 

II 1.; 45 by 9, (average,) 
« 1.; Iri by 9. \ 1.. Elyria 
to Mill bury, 79.3 ra.; 
3H by 9. 1 I.; 36 bv 9, 
1 L, Toledo to Elk- 
hart, 143 m. J 
r. p. o., 46.5 bv 8.9, f. f. c. s. ,36 
I;r.a.apt.', 10.11 by 8.7, ' 
f. f., s. 1. 



I 
553 17i 60 days, from Dec. 

It575; average rate of | 
pay 184 5 m. at f.^0; > 

135.2 m. at #615; ' 

222.3 m. at #485. 
f 60 dayp, from Dec 1, ' 

1875 ; average 
speed, 32 m. fast- 
nmll; 28 m. resi- 
due. Parr ; resi- 
due $615. #590, (5, 
9.) 

I 438 00' 90 days, from Oct. 1 

' ld74. 



174* 485 OC 

1 I 



11 



12 
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P S 

c 2 
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1 


CO 


^ 


Siq 



Termini. 



Corporate title of company car- 
rying the mail. 



5 

i 

o 

t 

a 

3 






Pa... 

Md .. 

Md.. 
Ohio. 

N. Y. 
Md.. 



W.Va 
Md... 

Xeb... 

Ohio.. 



N. J., 
lud... 



2401 



3503 



SOOl 



Philadelphia, Pittsburgh 



Pennnylvania . 



Baltimore, Washington ; Baltimore anil Ohio . 



3303 

9033 !210S8 



.do. 



120d 
3.-104 



12002 
I 3514 

31001 

I 

' 9002 



' 210! 
22003 



Cincinnati, Parkersburgh. .. 



10003 



Buffalo, HornellsvillA . 
Baltimore, Wheeling . . 



.do. 



Miles. 
353.6 88 



40 '2d 



40 2e 



Marietta and Cincinnati 195. 15 '30 



10013 



7001 
22003 



Grafton, Parkcrsbnrgh 

Bav View Junction, n. o., 
(Baltimore,) Washington. 



Omaha, Ogden City . . 
Pittsburgh, Chicago 



Ohio . 
Ohio. 



9001 ;21001 



Now York, Easton 

Indianapolis, Ciuciunati 



Bellaire, Columbus . , 



9001 21001 Bellaire, Newark. 



I 



27 Ohio.. 9001 



21001 t Newark, Columbus . 



29 


Ind.. 


29 


lud.. 


30 


Ind . . 


31 


Ky.. 



'2202S 22029 ' La Fayette, Kankakee . 

I I 



Erie 

Baltimore and Ohio . 



91 
393 



,30 

1.4 



.do. 



Baltimore and Potomac. 
Union Pacific 



Pittsburgh, Fort Wayne and 
Chicago. 

Central, of New Jersey . 



104. 58 i99 
46.1 26 

1, 032. 4 '25 

469.5 '25 
I 

74 



Indianapolis, Cincinnati and 113.50.28 



La Fayette. 
Central Ohio. 



.do. 



.do. 



I 
137t '.. . 

104} 35 
33 25 



Cincinnati, La Fayette and ' 75.75 35 

Chicaijo. 

2-2005 22005 ' Indianapolis, La Fayette \ Indianapolis, Cincinnati and 65.62 28 

I La Favette. i 

' ' ' ■ 1 

22010 22010 ! Cincinnati, East Saint Louis Ohio and Mississippi 341 26.2 

I I ' 



20005 20005 I Louisville, Nnsliville . 



Louisville and Nashville 186. 6 20. 5 

i 



32 Teyn . 19002 m002 ' r.rir^tol, ChnttaTiooga . 



, East Tonncsscf, Virginia and 242.7 *.0 

I Geoif^ia. 
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are conveifedy the ticcommodations for mails and agtnU^ 4'c, — Continued. 



Whole weight car- 
ried any diAtaooe 
for thirty days. 



Average 
weiffht car- 
ried whole 

diatanoe. 



1 



la la 



Size, &c . of mail-car or 
apartment. 



11 
la 



Remarks. 



Lb9. 

1649487 



Lba. Lbt. 
717.7652367253 



358, »20 



Lbs. Lbt 
1744696'29, 078 



Feet and inehet. 
r. p. o., 58.6 by 8.5, £ £ c, 1 
L; 46 by 8.5, f. t C, 1 L; 
I tender, 29 by 7.9, 11. ; r. a. 
I apt., (average,) 11.6 by 
! 8. If., 8.1. 
26, 694, r. p. o., 52.4 by 9.6|, t f., d. 1. 



374* «4n 00 



125, 164 464, 084 



460, 869;15, 363 



119, 155 155, 724274, 879 213, 861 7, 096 



96, 035 81, 741 177, 776 100, 230 1, 670 

640, 707 339, 697 980. 404 501, 623' 8, 360 

I 



?•<), 659150, 210 433, 869 390, 372 6,506 
10S3533 68S, 496 1706051 1667852 18, 754 

I ( I i 

3!»1 733 131, 897 524, 630 460, 466 15, 348 

ill' 

322.543237,988560,531172,663 5,755! 



«,47? 49,845132,323 78,414' 2,613 
73. 546 156, 155J231, 701 192, 403; 6, 415 

I I I 

251.473161,236 432,709 



r. p. o.. 52.4 by 9.6|. f. f., s. 

I., fh)m April 19, 1874. 
r. p. 0., 52.4 by 9, f. f., a.1.; 

apt, (no r. a.,) 14 by 9, 

8.1. 

14 bv 9.2, 12.6 by 9.10, f.£, 

r. p. o., 52.4 by 9.7, t f. o., 
d. L to Grafton, 294 m.; 
8. L residue, 99 m.; r. a. 
apt., 17 by 8.74, Balti- 
more and Harper's 
F<^rry, 96 m., and be- 
tween Grafton and 
Wheeling. 99 m. 

r. p. o., 52.4 by 9.7, t f. c, 

8.1. 

r.p.o.,46.10by9,f.f.,d.l.; 

r. a. apt. 14.9 by — , t f., 

S.L 
r. p. o., (say) 50 by 9.9, f. f. 

c, S.L 

: 24.3 by 8. Hi 21 by 8.9. f. f, 

d. L to Homewootl, 35 
m.; s. 1. residue, 434^ m. 

14by7.d.l 

r.p.o., 50 bv 9.5, f. f. o , «. 1.; 
r.a.apt,12by7.6,f.f.c., 
S.L 



54 



27i^ 



60 days, from Dec. 1, 
1875. 



375 00, Weight for 30 days, 
from Oct. 5,1874, and 
90 days on night- 
line r. p. o., from 
Dec 1, im. 
In October, 1874 



375 00 
373 00 

362 50 
360 00 



19 



days, 
1875. 



from Dec. 1, 



days, from Dec. 1, 
1875; 99 m. at 1320. 



336 00 60 days, from Dec. 1, 
I 1875. 

~ 90 days, from Oct. 1, 
1875: 3.5 m. increase. 



327 00 

i 

315 oo: 



22J* 300 00, 

i 
I 



49* 



300 00 



r. P.O., with platforms, 
54.5 by 9.9. In Feb- 
ruary, 1876. 

In Aagast, 1875. .Ad- 
ditional fast -mail 
from Sept 12, 1875, 7 
times per weelc. 



I ■ i 

. 346, 776 5, 770 r. p. o., 50 by 8, f. f, 8. 1 . . . . 

! 
.; 63,670 1,061 In b. c; no r. a 



I 



127, 261. 98, 811 226, 072 216, 199 7, 206 

I i I : 

117.619 82,3l5|199,ft34188,469 6,282 

' I I I 

187, 416 lOcJ, 191 295. 607 170, 095 5, ( 

i I i 

331, 301 134, 348 455, 649 250, 998 8, 366 



Wl, 6851 68, 703 170, 388 120, 713 4, 023 



r. p. o., 50 bv — . f. f. c, 8. 1.; 
r. a. apt, 12 by 7, tl'.c, 

8.1. ^ 

r. p. o., 50 by 9.5. f. f. c, s. 1.; 
r. a. apt, 12 by 7.6, 1'. f., 

8.1. 

r. p. o., 50 by 10, 50 by 10. 
50 by 10, 45 by 10, 41 by 
10, f. f., 8. 1. 

r. p. 0., 45 by 9.7, f. f.,s. 1— 
to Bowling Green, 113.5 
m.; r. a. apt, 14.9 by 9.7, 
f. f., li I. to Bowling 
Green, 113.5 m., and 2J 
1. residue, 73.1 m. Ad- 
ditional r. a. apt., 14 by 
7.4, f. f. ., s. 1. to Lebanon 
Junction, 30 m. 

r. P.O., 39.7 by8.9i,f.f.c,, 
S.L 



18 268 00 

I 

267 00' 60 days, from Dec. 1, 

I I 1«75. See parts, (26, 

I I 27.) 

20 2C7 00 60 days, from Dec. 1, 

i 1875. Part; resi- 

; due $367, (27.) See 

< whole rout«, (23.) 

267 00 60 days, from Doc. 1, 

I 1875. Part; resi- 

I duo 1267. (26.) See 
whole route, (25.) 



13 


262 00 

1 


! 

22* 


262 00 


138* 


254 00 



72.40 m. at 9379. 



19 
20 

21 

33 



25 
26 

27 

; 28 
29 
30 



18J*| 247 50 Average speed. 73.1 31 
j I m. at $217.50. 



14 < 244 00 



Main route ; 
1100,(120.) 



I 
branch ' 33 
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a 












a 






«M 






o 






u 






M 


9 


5 


a 


<fc 


1 


s 






Tcrraini. 



a 

a 

2 

Corporate title of company car- v« 
rying the mail. ° 



I 



X 

I 



33 



Ohio. 



34 I Ohio . 

35 j Cal . . 

36 I Ohio . 



39 
40 



Mo.. 
Ohio. 



Mo.. 
Va... 



Ohio. 
Ohio. 
Ohio. 

44 Ohio. 

45 ! Ind.. 

46 Tenn 



9046 


! 

[21042 


1 
9051 


21017 


46001 





9036 


21032 

1 


28011 


1 

1 


9002 


21002 

j 


2«H)14 




4409 


11008 



Cleveland, Cincinnati 

Chicago, O., Chicago, III . 

San Francisco, Ogden 

Colambns, Pittsburgh 



I 



I MUe*. 
Cleveland. Colambns, Cincin* I 245.25 
nati and Indianapolis. | 

Baltimore and Ohio, (operat- | 27L53 
ing Baltimore, Pittsuurgh 
and Chicago Railroad.) I 

Central Pacific R80.96 

Pittabnrgb. Cincinnati and 193 
Saint Louis. i 

Sedalla, Denlson Missouri, Kansas and Texas . . \ 447 

Pittsburgh, Homewood Pittsburgh, Port Wayne and t 30. 7 

I Chicago. ' 



Hannibal, Sedalia Missouri, Kansas and Texas . . i 142. 68 I 20 



36 
35 

I 31 
23 



Richmond, Petersbnrgh. 



Cincinnati, Xenia 

Columbus, Xenia 

Pittsburgh, Chicago. 
do 



I' 
Richmond and Petersburgh. . . I 24. 07 | 97 

I 



9031 I 21027 

9016 21014 

9002 ' 

9002 I 21002 
'22002 j 220021 Indianapolis, Terre Haute . . 1 Terre Haute and Indianapolis. '73 | 30 
19004 19004! Stevenson, Chattanooga Nashville and Chattanooga ... 39 



Pittsburgh, Cincinnati and 65. 96 i 

Saint Louis, (Little Miami I 
division.) | 

Columbus and Xenia 55 i 



Pittsburgh, Fort Wayne and 469. 5 ■ 27 
Cfaicago. I I 



.do. 



1.5 27 



I 



I 



25 



47 I Ga.... 15002 i 15002 

48 Tenn 19004 i 19004 

I i 



I 

49 111... 

50 I Va... 



Atlanta, Chattanooga \ Western and Atlantic 138. 47 I 23 

I 
Stevenson, Chattanooga i Nashville and Chattanooga ... I 39 . . . . . 



51 



52 
5:< 



Ohio.. 



Ky. 
111.. 



54 ' HI... 

55 Ohio.. 



230311 East Saint Louis, Terre Terre Haute and Indianapolis 165u40 

I Haute. I I 



4410 



20004 
23010 

23010 
030 



11009, Petersburgh, Weldon ! Petersburgh ' 65.51 ' » 



2104:1 Chicago, O., Chicago, HI.... Baltimore and Ohio, (operat- 

I ing Baltimore, Pittsburgh 

I and Chicago Railroad.) 

20004 Cincinnati, Louisville Louisville, Cincinnati and 

I , Lexington. 
Camp Point, Quinoy Chicago, Burlington and 

I I Quinoy. 



a7L53 



35 



Galesbnrgfa, Camp Point do . 



21026! Cincinnati, Dayton Cincinnati, H^mUton , and 

I Dayton. 



IIOJ 


27.5 • 


23 


85 


78 


25 


60.45 
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Whole weight car- 
ried any diatance 
for thirty days. 



Average 
weight car- 
ried whole 
distance. 



Lbf. Lbt. I Lbs. IM. 
a6«. :.<l? 173, tJ91 434, 489 2;K, 454 



1*3 
8^ 



•33 

&4 



Size, d:c , of mail-car or 
apartment. 



I 



*-= I 
g.3 ! 



Kemarkfl. 



I H 



»1. 943 1 42. 336 344, 369 383. 046 4, 717 

i I 

173. 607 314, 8i86 487, 493 3 A 01 » 11, 434 
H 992 830, lie- 1 117110 9j35, 822 16, 420 

I i I 

93,305 39,436 132,641 84.397 3,809 
e7, 683 39, 535 137, 308 127, 209 3. 120 



JM. Feet cmd ineJus. 

7, 748| r. p. a, 39.2 by 9.2, f. f., d. 
1. to Gallon, 80 m.; s. 1. 
I residne, 165.25 m. 
, r. p. o., 50 bv 8, f. f., s. 1.; r. 
a.apt,20'by8,£f.,a.l. 

r. p. c, 55.1i by 8.9, f. t c, 

8.1. 

r.p.o.,50.5by9.2,f.f.,8.1.. 



19 $:I37 00 80 m. at 8262. 



60,249 23,809j 84,058 
1«,6b5 55,745 238,430 

I I 



r.p. c, (say) 51.2 by 9.10, 
|-.f.,8.L 



2:15 00 60 dnvB, from Dec. 10, 
I lft75. 



I I 

64, 0S7| 8, 135 

235,665 3,937 



r. p. o., (say) 51.3 by 9.10, 

f. f, 8. 1. 
r. p. c, 42 by — , f. f c, d. 1. 



174, 323 415, 390 589, 713,551, 446 9. 190 



r.p. o.. 50.5 by 9.2, f. f. s. 

L; r. a. apt., 10.7 by 8.6. 

f. f .. s. 1. 
r. p. 0., 50.5 by 9.3, f. f., s. 

1.; r. a. apt., 19.7 by 8.6, 

f. f., 8. 1. 
101?534 ;(98, 855 1947381' 636, S7i), 6. 961 34.3 by 11|. 31 by 8.9, f. f.. 
' d. 1. to Homewood, 35 

m. ; s. 1. residue. 
24.3 by Hi. 21 by 8.9, f.f, 

d. 1. to Homewood, 35 

m. ; s. 1. residue, 
r.p. 0,50.6 by 9.3, f. f. c, 

s. 1.; r. a. apt., 19.7 by 

7.7. f . f., d. 1. 
12.6 by 8.8, f. f, d. 1 



411. .MO 143, 133 554, 6731545, 819 9, 096 

I 

I 
51 

I 
659. 4U 315, 384 974, 79t j277, 141 4, 619| 

3-.-, 914 194, 784 583, 69c 544, 150' 9, 069 

1 12.3,202 4,106| 



233 CO In February &, March, 

I ! 1876. 3.46 m. increaRC. 

330 00 60 days, from I>ec. 1, 

I 1875. Main roate; 

I branch 150, (306.) 

223 00 In July, 1875; r. p.o., 

' "overall," 57.7. 
219 00 Part ; residne 9209, 
(44.) Weight carried 
for 60 days, from 
Dec. 1, 1875. by Erie 
and Pittabargh 
trains. 
215 00, In July, 1875 ; r. p. o., 
" over all," 57.7. 
13 313 00 60 days, half from 
Jane 1, 1875, and res- 
idue from Jan. 34, 
> 1876. 1150 m.m. 
20 310 00 60 days, from Dec. 1, 
I 1875. Part; resi- 
I due 130. (.354.) 
13 210 Oo; 00 days, from Dec. 1, 
I 187;^. 

25i* 209 00 90 days, from Oct 1, 
I 1874. 35 m. at ^219. 

20g'' 209 00 60 dnvs, from Deo. 1. 

1875. 35 m. at $219, 
I (38.) 
22* I 208 00 «0 dnvs, from Dec. 1, 

1875. 



19 205 00 



K». 074 114. 93^ 195, OlJ 143, 3KJ 2, 811 



lfi,9?l 32,086 49,067 

i 

I 

1:6,233.354,839 531,072 

161,831 48. 955 210, 7«. 

I 

61.341 42,030 103,271 
81 i 523 84,4<>9 298,9:vi 



r.p.o., 40bT9.f. f.. 8.1. :r. 
a. apt., 13.4 by B.4, f. f., 

8.1. 



I 



61,874 45.876137,750 



Part ; rrsMuo $145, 
(!»1.) AVithlapserv. 
ice. Seo whole 
route, (liO.) 
205 00 51 days, 21 from Mar. 
I 1.5, and 30 f iom May 
' l.i, 187rt. 
49,067, 1,635 ... 205 00 Lap service perform- 
ed by MeiiijthiH and j 
Charleston Kailioad 
Conipinv; paid for 
to NasQville and 
Chattanooga Kail- 
road Company. 
60 days, fium Dec. 1, 
1875. 



453,629 7,560 r. p o , 50.6 by 9.9, f. f c. .19 
and m. c, a. I.; r. a. apt., 
19 by 7. f. f.. s. 1. 

200, 493 3, 342 r. p. o.. 42.4 by 8. 10, f. f. c, 'l3 



33 



34 



35 
36 

37 
38 



40 

41 
42 
43 
44 
45 
46 

47 

48 



84, 038 2, 801 r. p. o, 50 bv 8. f. f., s. 1.; ,14 
I r. a. apt.. 20 by 8., f. f.. 

250,885 8,362 9.6 by 8, f. f., s. !.. and b. c 18 

I 

236, 840 7, 894 r. p. c, 44.1 1 by ?».6, f. f. o. 12 
and ni. c , s I.: r. p. o. I 
lap, 50.8 hv — . f f., a. I. 
95, 174 3, 172 r. p. o.. 44.11 by 9.6, f. f. c. 12 
I and m. c. s. 1. 



304 00 60 days, half from . 50 
June 1, 1875. and i 
I residne from Jan. I 
34. 1876. 
303 OOl In June, 1^75 51 

200 0' 52 

190 Of Pnrt. li*p Soe resl- 53 
, duf . (54.) 

190 00 Part ; see residue, (53) . ' 54 



187 50 3.T92 m at Si:o. S.e 
part!*, (56, 83.) 
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E.— Tad2e showing the tveight of the maiUf the speed with wh^ they 



I 



5 I 



s5 

I 



Termini 



Corporate title of company 
carrying the mail. 



t 



Ohio.. 
Ky... 

Ohio.. 
lU.... 
Tenn . 

Ky... 

Miaa.. 

lU.... 

Tenn . 

Ind... 
N.C.. 

Ohio.. 

N.C.. 
Ala... 

Ohio.. 
S.C... 



56 
57 

58 
59 
60 

61 

62 

63 

64 

65 
66 

67 

68 
69 

70 
71 

72 S.C.. 

Tl ' Tox.. 
74 I Ohio. 



9030 
80008 

9018 



21026 
90008 

210^6 



Cincinnati, Hamilton 

Bowling Green, Gathrle . 



Cincinnati, Hamilton and 

Dayton. 
Louis ville and Nashville 



19009 
20018 
18001 



19009 
20018 
18001 



Gallon, IndianApoUs 

Terre Hante, East Saint 

Lonia. 
Guthrie, Paria 



Cleveland, Columbus, Cincin- 
nati and Indianapolis. 
Indianapolis and Saint Louis 

Louisville and Nashville 



Cincinnati Junction, Louis- 
ville and Nashville Junc- 
tion. 

Canton, Cairo 



19010 



22018 
13002 



9017 



13004 
17005 



9020 
14002 



19010 



22019 
13002 



Terre Haute, East Saint 

Louis. 
Milan, Paris 



Louisville, Cincinnati and 
Lexington. 

New Orleans, Saint Louis and ' 

Chicaga | 

Indianapolis and Saint Louis , 



26.53 
51 

204 
189 
82.5 



4.13 12 



Jeffersonville, North Vernon 
Weldon, Wilmington 



21015 Columbus, Indianapolis .. . 

13004 Greensborough, Charlotte. 
! 17005^ Memphis, Stevenson 



21018' Portsmouth, Reed's Mills . 
1 40021 Columbia, Wilmington . . . . 



14002 I 14002 Florence, Wilmington . 



31003 
I 9011 



! ' Houston , Df^niaon City . 

; 21010| Sandusky, Newark 



75 Ohio..! 9011 21010 Chicago, O., Newark . 



76 , Ohio.. 



77 ' Ohio.. 
7d Ohio.. 



9011 21010 Sandusky, Newark . 
9007 I 21006 Cleveland, Wellsville . 



Louisville and Nashville. 



Ohio and Mississippi 

Wilmington and weldon . 



342.96 
189 
43.5 



53.50 I 24.5 
163.07 : 24 



Columbus, Chicago and Indi- 
ana Central. 

Richmond and Danville 

Memphis and Charleston 



188 



31 



93 1 21} 
27L5 i 23 



Marietta and Cincinnati 

Wilmington, Columbia and ' 

Augusta. I 

do 



Houston and Texas Central. .. 
Ualtimore and Ohio, (lessees ' 

Sandnsky, Maubiield and i 

Neuark.*> 
do 



56 
191.78 ' 

109. 70 1 

337.55 
116 

88 



,25 



20 



.do. 



116 



Cleveland and Pittsburgh ' 102 36 



9j11 21010 Chicago, O., Newark ' Balliinore and Ohio, (lessees 

I I I SaiuiuHky, Mansfield and 

Newark.) 
79 Ohio.. I 9011 21010 Sandusky, Chicago, O do. 



80 Ohio.. 9011 i 21010 do . 



.do . 



28 



28 



30 



I I 

81 N.Y.-i 1222 



> Troy, Saratoga Springs . 



82 • Ala ... 17012 ! 17012 Mobile. Montgomery . . . 
8:J I Ohio.. I 9030 I 2102C Hamilton, Dayton 

! I I , 

84 , N.Y..| 1221 Eagle Bridge, Rutland . 



< 30 



30 



8*; Ohio..; 9027 
86 I N.r..| 1220 



87 N.Y.. 1255 



21023 Dayton, Toledo 

I Saratoga Springs, Castloton . 



., Canandaigua, Elmira ... 

88 1 N.Y.., 1224 |. Troy, Albany Junction . 

89 Ga.... 15004 i 15004 Augusta, Atlanta 



Delaware and Hudson Canal | 32.81 

Company. | 

Mobile and Montgomery 179 24 

Cincinnati, Hamilton and 33.92 26 

Dayton. ; | 

Delaware and Hudson Canal i 62.5 30 

Company. 

Davton and Michigan 142.96 23 

Delaware and Hudson Canal 54 30 

Company. 

Northern Central 

Delaware and Hudson Canal 

Company. 
Georgia. 



68.5 
6 



23 

30 



171.62 25 



Digitized by VjOOQIC 



KEPOET OP THE P08TMASTEB-GENEEAL. 



97 



m mteyed, the acoommodaiiona for maih and agents, ^o. — Continued. 



iic<l auy aistanoe 
fur thirty days. 



Average 
wei^bt car- 
ried whole 

distance. 






•a I 



a5 



Size, &c., of mail-car or 
aparuueut. 






Ui. Lbt. Lbi. Lht, 
U«,836; 



Lbt. 
3,96J 



11' 
■U 1 



Hcmarks. 



131, 814 37, 013 168, 826 168, 31 1 5, 410 

100,3«^ 61,801162,183 114.901. 3,830 

I I > ' 

U.113' 55,601 110,703 66,695 2,223 

125.601 33,307 158,998 150,92415,030, 



119, 126 141, 7681141, 76>>| 4,725 



118.725175,851 84,851 

I I I 

50,011 99,051 



58, 579, 



a. 612! 

57.126 
49,040 



35,191 121,533 166.724 

M^M 38.150 55.434 
101,604 36, 7'29 1.38, 383 

I I 

348, 6G9 163. 680,512, 34S 426, 975 

51531 29,.')31 88.065 72.990 
38,350 45,595 83,945. 36,211 

lO.glsl 26.34f» 37.167' 25,429 
26. tftv 79, t03 106, mv , 



2,816 

I 

1,952 

4, 



Feet and inchet. 
19by7.3, «by6.8,f.f.,d.l. 

r. p. o., 45 by 9.5, f. f., s. 1.; 
apt in b. c, (no r. a.,) 
14.9 by 9.7, f. f., s. 1. 

r. p. o., 39.2 by 9.2, £. f. c, 

8.1. 

r. p. o., 40 by 9.8, f. f. c, 

B.1. 

r. p. o., 45 by 9.5, f. f., s. 1.; 
apt. in b. c, (no r. a.,) 
14.9 by 9.7. f. f, 8. J. 

In charge of conductor. . . 



r. p. o., (average,) 34.9 by 

9.7,f.f..8.1. 
r. p. o., 40 by 9.2, f. f. c, s. 1 



149, 075| 4, 969 r. p. o., 45 by 9.5, f, f , s. 1. . 

13 bv 8.7, f. f.. 8. 1 

21.8'bye.7,f.f..8.1 



49. 848; 
110,992 



1.661 
3,699 



59J* 
13 

15g» 

18 

"I 

12 

I 

, 7 

I 
18 

il7i' 

13 
13 



•187 50 Part ; residue $150, 
I (83.) 
186 00 



185 00 

185 00 

I 



In April, 1875. 






56 
57 

I 58 
59 



' I 

182 00 61 



I 



180 00 

178 00 

175 00 

175 Oo' . 
172 00, 



In Mar., 1876. Weigh- 
ing voluntary. 

Part; residue |145, 
(93.) 



Main route; branch \ 
I I I tSO. (308.) 0.07 m. ; 

I I increase. 

7, 116 r. p. 0., 50 5 by 9.2, f. f., s. 1 20 166 00 60 days, from Dec 1, 

; 1875. I 

2,433 18by9,f.f.,8.1 7 164 00 Part; residue $75.(173), 

1, 207 24 by 9. f. f., 8. 1 14 160 00 Main route; branches 

$50. $30, (359, 435.) 



64 



65 
66 



67 



847 14.6 by 9.6, f. f., s. 1 . 



M. 41)7: fi4, 970 136. 431 62, 692 
VK 276 241, 424 399, 700 , 



I I 

93,193 3,106 22.7 by 8.9, f. f., 8. 1 

14 by 7.3, f.f., 8.1 



12 
13 



158 00 
155 00 



2,089 



327, 781; 5, 463 r. p. c, 50 by 8, C f., 8. 1 . . . 



I 



44,277 71,143:115,420 

H282 65, 331 129, 613 80.897 
I 69,641 



I 



82.08 m. at $100. .See 71 
• parts, (72. 134.) ' 

155 00 Part ; residue $100, ', 72 
I (134.) I 

153 00 In March, 1875 1 73 

152 00 60 dnys, from Dec. 15, 1 74 

1875. See parts, (75, I 

80 ) I 

152 00 Part : residue $152, I 75 

I (80.) 60 days, from I 

! Dec. 15, 1875. See I 

whole route, (74.) 



2,696 
2.321 



13 by 9, f.f., 8.1 

r. p.'o., 50 by 8, f. f., 8. 1 ... 



25, 809 860 16.6 by 6.8, f. f., s. 1 . . 
16.6 by 6.8, f. f, s. 1 . . 



30,828 



I 



513 



I5i^ 
20 



152 00 In June, 1875. 

I parts, (78, 79.) 

152 00 

152 00 



I 
See i 76 



I 



141.355 68,338 212,693168, 
36,261 54.264 90.525 



152 00 
152 00' 



121,029 78,207 202,236 



54, M6 36.997 91.843 52.311 



2,816, 21.9 by 7, f. f., 8. 1 214*' 150 00 



77, 951 
71, 751 



2.598 
2,391 



18bv9.f.f,8.1 

19 by 7.3, 8 by 6.8. t f ., s. 1 



14 
27* 



150 00 
15J 00 



In June, 1875. Part ; 
residue $1J52, (79) 
See whole route, (76.) 

In June, 1875. Part ; 
residue $152. (78.) 
See whole route, (76.) 

Part ; residue $152, 
(7.5.) 60 days, from 
Dec. 15, 1875. See 
whole route, (74.) 

60 days, in May and 
August, 1875. 



77 
78 



79 



80 



103,592 48,096151,688 

24.927 36.380" 61.307 
ll.lJia 7,077 18,266 

I 
41.439 33,916 80,375 

I 



134,035 2,233; 21.9 by 7, 1 f., a. 1. to 20J* 150 00 
Castloton, 51 m.; d. 1. | 
' residue. lU ra. < 

8 bv 6.8, 9 by 7.3, f.f., 8.1 
21.9 by 7, f. J.. 8. 1 



Part: residue $187.50, 

(56) 
60 days. In May and 

August, 1875.' 



98,670 



39,965 
16, 424 



1, 743 
1,644 



:^ 



1, 312' 
547 



15 by 8 4, (average,) 1| 1 . . 
nor. a 



150 00 . 
150 00^ 



60 days, in May and 
Auj^UMt. 1j<75. 
18i* 150 00 In November. lJr75 ... 
24 150 00 Branch : maiu route 
, $107, (116.) 

55, 660, 1, 855 r. p. o., 2.5.4 by 8.8, f. f., 8. 1 . 12 147 00 30 davM, froui Mi v 15, 

I ; , I i i87r. 



84 



85 
86 



97 
88 



89 



7 p o 



DigiUzed by VjOOQIC 



98 



REPORT OF THE POSTMASTER-GENERAL. 



B.— Table showing the weight of the niaihj the speed tcilh which Iky 



TcrnuDi. 



Corporate title of coropany 
carr3iiij; the mail. 



1 

o 


o 


a 

s 


& 1 


90 


Tenn . 


mm 


19004 


91 


Tcnn 


19J0I 


1900-1 


92 


Tenn. 


19004 


19004 


93 


Teun . 


19010 


19010 


94 


lud... 


2200? 


22007 1 


95 


NY.. 


1224 


' 


96 1 Ala... 


17013 


17013 


97 


Vtt ... 


4407 


13004 


98 


Ga.... 


15003 


150031 


99 


Vt.... 


410 




100 


Ga.... 


6001 


150041 


101 


N.C.. 


13007 


13007 

1 


102 


S.C... 


5607 


14005 


103 


Miss.. 


7004 


18004 


104 


Ga..-. 


15009 


1 
15009 


105 


Ohio.. 


9015 


21013' 

j 


106 


Ohio.. 


9029 


21025 


107 


Ohio.. 


9005 


21004 

1 


108 
109 
110 
111 


S.C... 
Tenn . 
S.C..- 
Ga.... 


14005 
19008 
14004 
15012 


14005 
19000 
14004 
15012 

1 


112 


111.... 


23032 


1 


113 


Ky... 


20002 


20002; 


114 


Ky... 


20002 


20002 

1 


115 
116 


Ky ... 

N.T.. 


20010 
1224 


20010 


117 
118 


Ala... 
Md... 


17001 
3514 


17001 


119 


Md... 


3514 






^, , .„ „, Milra. 

^ ash ville, Chattanooga Nashville and C bat taoooga ... 153 

Nashville, Stevenson do lu 25 



Nashville, Chattanoopja ! 

Memphis, Milan 

New Albany, Indianapolis . . ' 

Whitehall. Castleton | 

Mobile, New Orleans I 

Danville, Grecnsborongh i 



.do. 



Louisville and Nashville. 



and 



JeflTersoDville, Madison 

Indianapolis. 
Delaware and Hadson Canal 

Company. 
New Orleans, Mobile and ; 

Texa«. I 

Richmond and Danville 



153 
69 

114 
16 

140 



27 
30 
26 



Atlanta, West Point . 

Luneuburgh Junction, 

Johnson. 
Augusta, Atlanta 



Charlotto, Augusta. . . 
Charleston, Florence . 
Mobile, Columbus .... 



I 



Atlanta and West Point 

Portland and Ogdensburgh . . . ! 

Georgia I 

Charlotte, Colombia and An- , 

gusta. I 

Northeastern I 



Mobile and Ohio . 



Savannah, Live Oak At lantic and Gulf. 



Columbus, Delaware . , 
Hamilton, Richmond., 
Hudson, Columbus. . . . 



Charleston, Florence.. 
Nashville, Guthrie.... 
Charleston, Savannah . 
Macon, Atlanta 



Saint Louis, Evansville . 

Covington, Nicholaarille . 
Covington, Lexington. . . . 



EvansTille, Guthrie... 
Albany, Canada Line . 



Cle-veland. Columbus, Cincin> | 

nati and Indianapolis. 
Cincinnati, Richmond and < 

Chicago. ' 

Cleveland. Mount Vernon and | 

Delaware. 

Northeastern i 

Saint Louis and Southeastern . j 

Savannah and Charleston j 

Central Railroad and Banking ' 

Company. 



Saint Louis and Southeastern . 



Kentucky Central . 
do 



48.3 




86.68 


1 
2-2 


78.81 


20 


171.62 


25 


195w75 


20 


103 


19 


472.7 


24 


179.20 


20 


24.75 


30 


45.1 


25 


145.88 




103 

48 

107.63 
103. 52 


1&.5 
23 
17 
20 


164.75 


23 


112 





,22 



Montgomery, Wcat Point . 
Baltimore, Washington . . . 



Saint Louis and Southeastern . 
Delaware aLd Hudson Canal 

Company. 
Western, of Alabama. . . 
Baltimore and Potomac . 



I 



110. r6 23 
189. 93 30 



.do. 



.do. 



I 



88.5 
42.6 



42.6 



83 



120 I Tenn . 19002 19002 Cleveland, Dal ton East Tennessee, VirginUand ,88.5 90 

! ' ' Georgia. ' 

121 I Ohio.. 9003 2100.1 Pittsburgh, Bellaire Cleveland and Pittsburgh ' 94.5 30 
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are conveyed, the accomtnodations for mails and agents, <fc.— Continued. 



Whole weight c«r- ^t^^^^^j,, 
ried anv distance 1 ^^i -jf^il 
for thirty days. ried whole 



distance. 



5 






n 



Size, &o., of mail-car or 
apartment. 



M 



Hero arks. 



TM. Lbg. Lbs. Lb». ' Lbn. \ 
v^-m 67, c«6 156, 5«Jc? i 



Feet and inehas. 



I 



71. 761 35, 740 107, 501 1 76, OW 2, 534 
•21,934 62,63*! &7,77-i 



82,535 
39,685 



34,131 48,404 
35,0(»j 4,6feO 

39.565 33,812 73,377 

36.976 23,776 80,752' 

I 

4^360 31,664 80.024' 

I 

<7,77e 43,740 91.51fj 

41.3^ 41,269 83,6561 

45,900 24,98P 70,8iSj 

I ■ I 

12,303 32,541 44.846' 

3-?. 540 49,041; 87,581 



I I 

$145 00 39 m. at $205. With 
11 ■ I lap service. See 

II II parts,- (46, 91.) 

79, 546, 2, 651 12.6 by 8.9, f. f., s. 1 15J* 145 00 Part ; residue $205, 

(46.) See whole 
route, (90.) 
145 00 39 m. at 1205. With- 
out lap service. 
145 00 Part ; residue #175, 93 

, (64.) 
134 00, 94 



2,416 



72,481 

58,443 1,948 

37,674 1,255 

64,468' 3,148' 

I i 

77,488 2,582. 

i ■ 

7-2,132 3,404 

67,964 2,265 

58,392 1,943 

40,899 1,363 

39.784 1,32g! 

19. 785 659 



126by88, f.f.,8.1 Il5j* 

15 by 8, f. f., 8. 1 iO 

13 by 7, f.f.,8.1 19 

r. a. in b. c, 8. 1 6 

17.6 by 7.3, f. f.. 8. 1 14 



90 



91 



92 



132 OOj Branch ; main ronto ■ 95 

I 8107, (116.) I 

130 00 ! 96 



17 by 8.3, f. f., 8. 1 14 

20 by 6.6, 15 by 6.6, f. f , s. 1 j 6|^ 

24.6 by 8.6, f. f., 8. 1 ,13 

19 by 8, fixtures, 8. 1 lOg* 

13 
7 



125 00 Part of route 13004. 97 
Weighing v o 1 u n- ' 
tary. I 

In Jan., 1876. 0.39 m. ' 98 
increase. 

In March, 1876 99 



11 by 8.4, f.f.,8.1 

22by9,f.f..8.1 



125 00 

125 OO' 

I 
125 00 

I 

125 oo; 

125 00 

125 on 



In Oct., 1875. 

decrease. 
1.25 m. decrease 



,04 m. 100 

101 

I 



47,aa5 20,430' 67,695 51, CW' 1,701 10 8 by 9.3, f. f., 8. 1 13 



19,487 26,942 

21,182 10,297 

I 
27,150 28,029 



46,429 
31,479 
55,179 
76.804 



23.104 53,700 

14.747 7,127; 21. 874 

45.4-22 19.649. 65,071 

^.752 96.481 49,S3i 



I 



22.798; 18,770 



41,568 



43,606 1,453 

26, 616^ 887 

21, 621 1 730 

70,983! 2,366 
17, 697| 589 
.H022 1,800 
37, 360 957 



11 by 9.2, f.f.,8.1. 
12by9,f.f.,e.l... 



In October, 1875. 1 m. ,102 

In Oct., 1875. Main 103 

I route ; branch ^0, I 

I (208.) I 

120 00 Main route ; branch 104 

$58, (217.) 1.27 m. I 

decrease; | 

105 



30,833 



41,559 22,057 63.610 



42, 794 



12,774 18,826 31.600' 15.347 
10a,045 48,515157,560 63,714 

33,252* 46,908 80,160. 66,140 



476. 312 :»43, 617,1019939 

4X370 21,450 61,820 
V».fi65 69,170189,835 



12 bv 9, f. f.. 8. 1 il3 

11.6*bv7.6,f.fM8.1 113 

9 by 9. f. f., s. 1 13 

17.7 by 6.7., £ f., 8. 1 13 



120 00 

118 00< 

I 
117 OOJ. 

116 Ool 
112 GO 
111 00 

110 oo! 



694 12 by 6.6, f. f., 8. 1 19 



1,426 12 by 6.6, fixtures, 8. 1 12 



511 
3,123 



11.6 by 7.6, f.f.,8.1 13 

21.6 by 6.9, f.i., 8. 1 174* 



3.(>.3 m. increase 

39 days, 9 from March 

I 15 and 30 from May 

I 15. 1876. 

110 00 Main route; branch 

I 850.(362.) In March, 

1875; reT>orted Oct., 

I 1875. 

109 00, 13 m. at $75. See 

parts, (114,175.) 
109 00 Part ; residue $75, 
I (175.) See whole 
route, (113.) 



I 
. 106 

.'107 

I 

.'l08 
.109 
110 
111 

112 



108 or 
107 OOj 



105 00 

100 OU 



2,204 18 by 8.6, f.f.,8.1 14 

12, 772 r p. o., 46. 10 bv 9, f. f., e. 1. ; 13 
r.a.apt.,14:6by 8.6,f,f,; 

I 8.L 



1019929 11, 332 r. p. o., 46.10 by 9, f. f.. s. 1. . . 6 103 00 



60,539 
51, 510 



I 
2,017 22 by 8.4, f.f.,8.1 14 100 00 

1,717 13 by 9, f. f., 8. 1 18 100 00 

I 



113 

I 
,114 



115 

116 



Main route ; branches 
8150,1132,(88,95.) | 

In January. 1876 |117 

Daily average of re- 118 
turns for Oct . 1873, , 
and night r. p.o. 1. 
forOOdiyafroiu Oc- ' 
tobcr 1, 1875. I 

90 days, from October ]119 
1. 187.), on night r. p. 
0.1. I 

Branch; main route .123 
.*244. (32.) 

25.75 ra. increase by l:l 
extension to coni- 
roonce at Pitts- 
burgh instead of | 
lifichcstor, 
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-s 

o , 



ill 



Tei mini. 



I 



Corporate title of company 
I canying the mail. 



t 

a 



I 



' mus. ' 



122 i N. J .. 2106 i 7013 New York, Washington .... Morris ami Sssex ] 73 



123 Ohio.. 



I I 

9006 21005 



I 



124 Ga.... 

I 



125 I N.J. 

126 ' Ga .. 

127 Iiid . . 

128 Mo . . 

129 Ohio . 



130 ! Tex. 



1 



131 

132 

133 
134 

135 

136 

137 
13d 
i:i 



Ga... 
N.Y. 

MiM.. 

S.C... 

Wis . 

Ohio. 

N.J.. 
Iild... 
Ala . 



140 Ga... 



141 
142 
143 



COOd 15009 

I I 

i I 

2106 7013 

fiOn 1501C 
22012 22012 

2ho:jo I , 

I 9006 210051 

I I 

31004 

,15001 15001 

1245 ' 

I I 

18003 I itwo:i 
'14002 I 14002: 

25014 I 

9013 21012 

, 2Ul 7019| 

22004 I 22004' 

6610 i701(» 

15011 ; 15011. 



Clevelaml, Sbarpi»vHIe I Atlantic and Great Western . .! 84. 40 25 

180.47 19 



Savanuab, Live Oak Atlantic and Gulf. 



I 



I 



New York, Ea.<iton | Moms and Essex ; 87.40 

103.52 
110 
22.08 
49.75 



Macon, Atlanta Macon and Wc8t4»m 

Evanpville, Terre Haate .... I Evausville and Oawfordsville 

Saint Joseph. A tchitton , Uaunibal and Saint Joseph ...' 

Cleveland, Leavittaburgh . . . ' Atlantic and Great Western . . ' 

Hempstead, Anfltin ' Ilonston and Texas Central . . 

Atlanta, Charlotte .1 Atlanta and Richmond Air' 

I Line. 

Albany, Bingham ton i Delaware and Hndson Canal ' 

Corap«uy. I 

Vicksbnrgb. Jackson I Vicksburgb and Meridian 

Columbia, Florence .| Wilmington, Columbia and i 

' Augusta. I 

EIroy, Saint Paul i West Wisconsin * 



20 
«> 
20 
25 



IIR. 7 20 
266.50 24 



143 



Springfield, Sandusky Cincinnati, Sandnsky 

I Cleveland. 

GlassbtiTough, Millville '. West Jersey 

Indianapolis, Pern ' Indianapolis, Peru &. Chicago 

Sclnia, Dalton ' Selma, Rome and Dalton 

Macon, Columbus Southwestern 



22 

78 

237.5 



30 



45.5 18 



82. 08 25 

I 198.4 M 

and ! 131.35 30 



21 
21 
20 



111.... 
Ohio.. 
Ky... 



I 
11913 , 23036 Aurora, Foreston ., Chicago and Iowa 



114 j Ohio.. 
145 I Ohio.. 



I 9012 21011 1 
30003 30003: 



9038 21034 
9022 , I 



I 
Xenia, Dayton (Pittsburgh, Cincinnati and 

Saint Louis. 
La Grange, Lexington Louisville, Cincinnati and 

Lexiuicton. 

Salamanca, Dayton ' Atlantic and Great Western . . 

Bluffs, Naples | Toled< •, Wabash and Western 



100.94 t 30 

81. 64 81 

17 85 

67 20 

3?9.55 27 
4 



146 I Fla... '16002 16002 Jarksonvillc, Chattahoochee Jacksonville^ Pensacola and 
I , I River. I Mobile. 

I = - ; 



213.52 18 



147 I Me... 244 Bangor, Biu-ksiiort . 

148 I Tenn . 

149 I N.J .. 



19006 
2 103 



19006 Na.Khville, Decatur ' 

7004; Frankfort Junction, Ken- 
siugtim Station. 



I 



Consolidated Eumpoan and 19.35 22 
North Amerie4in Kail way. i 

Louisville and Nashville < 132^ ' 24 

Pennsylvania ] 2.95 37^ 



150 Ohio. 

151 I Ohio. 

152 Mich 

153 N.Y. 

154 , Ark . 

155 I Misa.. 



, 9013 
9040 

24035 

I 

I 
1224 

29005 
'18004 



21012 
21036 

I 



Cincinnati, Sandusky and 13L35 

Cleveland. I 

Columbus & Hocking Valley. I 77. 40 33 

I Toledo. Canada Southern and 56. 37 28 
Detroit. 

I 
Albany, Albany Junction...' Delaware and Hudson Canal i 13 '30 



Springfield, Sandusky. 

Columbus, Athens 

Toledo, Detroit 



Argenta, Altus 

18004' Mobile. Columbus 



Company. 
Little Rock and Fort Smith. 



120 



I 



Mobile and Ohio | 472.7 



13 
19 
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areconre^f^, the accommodationa Jor maiU and agents^ ^o. — Continued. 



Whole weijjht car- , Ayi??® 
for thirty day.. /^-^-^f 



^2 ^2 



Size, &c.. of raailcar or j ^ 
apartme.Dt. § 






Remarks. 



o 



49,101 l,t>36 



•iUJI 17,91.-. 47,246' 



Feet and ineheg. ' 

n bv 7.3. (63 m.,) 11.7 by ,l3i*«l00 00 

7.7, (73 in..) 19.9 bv 7.6, ' i 

(29 m..) f. f.,d. 1. to Do- I 

ver. 44 lu., t. 1. thence I 

to Uackettstown, 19 m., 

d. 1. resitlne, 10 m. 
14. 4 by 7.10, f.f., 8.1 ... 100 00 



InJulv, 1374; report- 129 
ed Nov.. 1875. 10 m. i 
at d 50. Part ; resi - 
due 150, (263.) 



31.61 m. at #50; 3 04 
I in., at $ti6. Sue 
part.s. (1-29, -252.) 

.-1. 5T3 n. 767 12.'>. 300 91. 180 1, 519- 16.8 bv 9.3, f. f., a. 1 7 100 00 6 ) days, in Jan. and 

(Vt., 1873. 28 in. 
I decrease. Main 
I route ; branch $50, 

I I I I (2*58.) 

100 OOi 24.40 m. at iHO. See 
parts, (12-2, 26 i) 
In November, 1873 



123 
124 



Tl.r.li a, 907 113, .'igO 42,650 l,42ll 

i ' * ' 

IT. 9-0 28.507 46,487 37,076! 1,2.351 11.7 by 6 7, f. f.. s. 1 13 

•il «--. 37. .^^l 58. 716 35, 661 1 1, 18H. 12.6 by 8. f. f., 8. 1 12 

H.:>\; 8,561 33,477 33,477 1. 115: 13 by 7, f. f., s. 1 13 

33,241 1, lOr* 14.4by 7.IO,f. f.,al .24 



I 
KK) Oo' 
100 00' 
UK) 00 
100 00 



2-.9ri 14,092 43.065 32,840 1,094 14 bv 7..3. f. f.. «. 1 6 

::i».M 28.173 53,124 31,374 1,04-- 19.li by B.llf, f. f., s. 1 7 

■♦J. 07h 64, 1 16 150, 192 61, 977 1, 032 17.4 by 9.10, f. f., s. I lOJ 

30.664' 1,022 12 by 7.2. f.f. 8.1 7 

2fj,09.'5 869 22.7 by 8.9, 1". f., ». 1 7 

<iT3^i 20,516 50,896 23,0641 768. 40 by 9, f. f, 8. 1 | 6 

i^. Siii 24, 558, 53, 201 22, 544 751 13.6 by 9, f. f., s. 1. and m. c. ' 13 

rv67l 10.793' 96,464 21,728 724 13 by 8.3. f. f., s. 1...... 12 ' lOD 00 



100 00 
100 UO 

100 00 

100 00 
100 00 

100 00 

100 00 



In May and June, 1876 
Part ; reaidne 8.-)ff, ^«;8, 

(123,252.) See whole 

route. (123.) 
In Harch, 1875 



126 
127 

126 
1-29 



130 
131 



00 day.s. in May and 132 

August. 1875. ' 

Part: re.siduef')9. (209) 1:13 
Part ; realdue $15.5, (72) 134 

In Sept., 1875. Main 135 

route ; branch ^30. 
In April, 1875 136 



l!'.iH 16,861(36,105 20,989 
i':..W{ til. 915 40,478 16, 36J 
;»7, IG- 22, 249 59, 717 23, 275 



VJ, 935 
5.362 

-. 744 



23,884 77,819 58,371 
6,255 11,617 
19,381. 39,988 



6)9 12 by 7.1. f.f.. 8.1 ^OJ*' 100 00 

54.-)' 14 bv 7.6. f. f., R. I 7 100 00 

517 I2.8'bv6.3,f.f.,H.l 6 100 00 



11, 157 
24,673 



In March, 1876 . 



76. 59r 165. 342 
6,681 21,881 



29,08:. 
21, t*i*1 



47. 08fi 66, 831 1 13, 911 36, 988 



972 

371 

82-2 

969 
729 

616 



38by9f,f.f.c.,8.1 

14 by 8.7. f. f.. 8. 1 

8.6 by 6.1, f. f., 8. 1 

14.4 by 7.10, f. f., 8. 1 



16 bv 8. (82 m.,) 10 by 7, 
(133.75 m..) f. f., ft. 1. 



. 12 
18 
12 
16* 



98 00 

94 00 

92 00 

90 00'. 
90 00; 



In October, 1875 

45 days, 15 from Mar. 

15 and 30 from May 

15. 1876. 
60 days, in March. 1875, 

and January, 1876. 



137 

138 
139 
140 



141 



11274 7,971, 30,245 



*■•'.. 79 « 



16, .31.", 
U,20i 



19.584 85.378 
46,041 57,891 



23,194 47,381' 
U,m 27,509 
20, Gfi), 34, 893 



17, 3901 

50,122' 1 
57, 891 



582 9.6 by 7.6, f. f., d. 1 12 



143 

144 

... In March, 1876, by ,145 
I Department. 
11 J*' 90 00 60 days, half fW)m ;146 
I Nov. 15, 1875, and | 
residue from Jan. 1, ' 
' 1875. Main route; 
branch ^, (442.) 
89 00 In September, 1875 . . 147 



14.9 by 9. f.f 

13by 6.2i.8.1 



9i*i 
lid 



I 



18,480 
13, 157 
25,772 



616; 

438i 
8.i9' 






<"'. ^ 31. 181 76, 719 68. 887 1, 148 



•»,57l 



13. 160 39.731 
52,668 95,180 



26.9941 
22,589] 



I 



752 



16 by 8.6, f. f., 8. 1 12 

16 bv 9.3. 10.9 by 5.3, f. f., 141* 
a. 1.. 39.07 ra., to Tren- 
ton Crossini;, d. 1. res- 
idue. 17.30 m. 

nor.a 18 

11 by 6, f. f., 8. 1 6 

21.6 by 8-6, f.*', 9, 1 1 7 



88 00; 
88 00 



87 50 
87 50' 
86 00 



Average speed 148 

60 days, from Dec. I, ,149 

1875. Branch; main 1 

route ii6-iii, (3.) 
150 



Main route; branch 
140 (415.) 



151 
152 



85 73 60 days, in May and 133 
! Auunst, 1875. I 

85 00 In January, 1876 |l54 

82 00 Main route ; brancb 155 
I $50, (292.) I 
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2 i . 



- 32 

^4 



Termini. 



Corporate title of company 
carr^'iDg tbo mail. 



i 



5 I 



156 Ohio. 

157 Pa... 

l.'>'^ 



9019 ' 21017! BlaiichnsU^r, Hill8>>oronjEh . 
2143 »04o Miioa Grove, Scvr Castle. . . 



MariettA an<l Cinoinnati . 
Erie and Piltsbargb 



MUet. 
21 
83 



•I 



1,')!) Iowa . 27011 Viele Jucctlon, Barlington . . 1 Chicago, Barlington & Qaincy . 

ItiO Oa.... 15010 150101 Savauiiah.Maoon 



Ifil Iowa . 
lG-2 S.C... 



'27011 
14003 



I Kooktik, Viele Janet Ion. 

1400:)> Brauohville, Charieatou. 



Central Ilailroad and Banking 
Cuiupauy. 

Chicago, Bnrlington & Quincy. 
South Carolina 



25.75 

17 
G2.25 



21 
20 



I Id 



163 Miaa.. 

164 Ga.... 



165 Tcnn . 
Idti lud... 



7002 , 
15005 , 



19007 
,2-^013 , 



1P002I Memphis. Grenaila , 

15005 Millon, Augusta ' 



107 Kans . 33013 
liie lnd...2J009 



10007 Xashville, Hickman 

2'K)L4| Staio Line, Logauaport., 



, Toppka,KanRa«City. 

2iOOH Uiohraoud, Chicago . . 



169 Tex. . 

170 Ala. . 



172 N. Y. 

173 N. C . 

174 ' Md.. 

175 I Ky .. 



131005 
17004 
17010 



I Bremond, Waco 

17004 Montgomery, Decatur . 
17010 Selma, Daltbn 



I 



Missiftainpi and TennenHo© . . . 101. 7 

Ceutrul Railroad and Banking 1 53i 
Company. | 

Xnshville and Chattanooga . . . 170. 82 

PittHburgh, Cincinnati and 61 

Saint Louis. 

At<hi»on, Topeka and Santa T6 49. fl 

PittMliurgh, Cincinnati and ' 2:5 5 

Saiut Louis. 

HouMtou and Texn» Central. . .| 44. .Vi 

South and North Alabama , leJ-i. e5 

Selma, Uoiue and Daltou , 237. 5 



20 
15 



■ I 12H8 CirthagcTlioreaa. Junction 

.13004 l{004l GoldHborougli, Greena- 
I I ' l)orough. 

.1 3507 10006| Baltimore, Willlamaport.... 

.I2OOO2 I 20002 Lexington, NioholaHville.... 



13001 Raleigh. Weldon , 

*')007 Union Point, Athena. 



176 ' X.C.. '13001 ' 

177 Ga... 6006 , 
17d Ohio.-! 9033 21029 Morrow, Dresden .... 

179 N.J ..I 2112 I 7020 Millville, Cape May.. 

IdO 111 ... . 2:J03e' Peoria, JarkHou vilie . 

Idl Va....| 4415 , 11015 Portsmouth. Weldon . 



l&i S.C...' 5602 I 14001 



I 



l<i Md... 3513 ' 10012 



Colnmbia, Greenville. 



I 



1«4 
185 



185 
186 



lt7 



Miaa. 
Ohio. 



Nev. 
N. Y. 



Ga. 



.18006 
I 9042 

45001 
.1 1804 

.15016 



Clayton, Cbestertown. ... 
I I 

. 1H006| Gr-ind Gulf. Port Gibson. 
21038 Newark, Shawnee 



188 S.C... 11003 



189 



I Rono, Virginia City 

i Saratosfa Springs,' North 

I Creek. 

15016 Macon, Eufaula 



Utica and Black River ' 20, 5 2) 

Richmond and Danville 1 130. 35 , 21 

Western Maryland 91.62 25 

I I 

Kentucky Central | 13 22 

Raleigh and Gaston ! 97 20 

Georgia 3J». 92 2.'» 

Pittsburgh. Cincinnati and 149.4 24 
Saiut Louis. 

West Jeraey 41 32 

Peoria, Peki'n and Jacksonville 87.40 19 

Seaboard and Roanoke 1 79. 2() 30 

I 

Greenville and Columbia ' 144.01 15 

Kent County ' 30.80 16 

Grand (Julf and Fort Gibson . . ' 8 18 

Newark, Somerset and Straits- 44.045' 27 
ville. I 

Virginia and Trackee 51.75 16 

Adirondack 57.96 40 

Southwestern 144.84 17J 



Kiugavjlle, Augusta South Carolina 118 



S.C... 14003 14003 Kingsville, Columbia .' do. 



25.70 id 



190 ' N.J .. 22.V I 700.{, IvlizalHthport.SeaPlain ...J Central, of New J«TKey 

191 I Miss.. IHiifhJ l^-OO^ MiiiiphiH, Gifimda .MiHHi.ssippi and Tennessee. .. 

192 , Ga IC013 1 IMl.i Mav.uu. Brunswick 1 Mticou and Brunswick 



47.9 
101. 7 



I 27 
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ureeoareyedf the aceommoHatioM far mails and agentSf ^o. — Continoed. 



Whole veifcbt car- 
ried any distance 
for thirty days. 



Average 
veieht car- 
ried whole 

distance. 






Lb*. • Lba. I Lbs. 
5,4-8 2,732 8,220 
i-.ll'i 4ri,355 76, 4r 



22, 145 
25,104 22,475 47.579; 22,697 



'55 



Lb». 
6,493 
48, li)0 



. 17,213 

6.9M 18,917 16,914 



!^.3'22. 11,492 20,814 
ll'JlS 12,195 24, 16e 



lfi,9d9 19,674 39.643 

lU.UJl 19,096 29,717 

7.l?27 17,100 24,927 

2r.,tjyO a2,257 4d,94^ 

11.911 8,314 20.225 

aii.TTa 39.207 64,980 

'A.&fl 40,752 69,354 

I 



1^.031 14,5tf6 32,617 

SI, 622 n.d26 33,44e 

I 



8,5:u 

:,274 

20,6UU 

7,647 

10,504 
If, &£l 



12,590 
7,421 
16,H32 

5.675 
9,8e0 
9,3:M) 



11,535 
20,737 



22,010 
21, 324 

21.261 

19,646 

19, 02S 

ic«, :a2 

29,553 



15, e7o 
15,74c* 

15,298 

12,711 



12,104 
11,276 
10,753 



21, 121 
14,695 
37,432 



13, 322 9, 804 
20, 384| 9, 686 
20, 152{ 9, 367j 






Size, &c., of mail-car or 
apartment. 



6* :;: - 



Kemarks. 



H S- 



Lbs. Feet and inches. 

2161 b.cnor.a 12 

1,606; I2by9,f.f.,8.1 12 



597 



15.3by 8.9,f.f..8.1 . 
8.2 by 7. f. 1,8.1.... 



.12 
14 



I 



574, 
563 



384 
51t!l 



l.'i.abv 8.0. f.f.,s.l 12 

10 by *B, f. f., s. 1 -• .20 



12.2ibvC.10,f.f.,s.l !l0* 

8.2 by 7, f. f., 8. 1 14 



733 

710 

708 
661 
I 
634 
611 
546 

i 

529 
5d4 



12.6 by 8.8, f.f.,a.l 

18.4 by 8.7, f. f., 8. 1 



13 by 8.6. ( average, )f. f., s. 1 7 
11 by 8.9, £f, 8.1. 13 

I4bv7.3,f.f.,8.1 1 6 

14 bv 7.6,8.1 7 

I5by 7.8,f.f.,8,l 7 



9 bv 9. f. f.. 8. 1 

19 by 8, f. f., 8. 1 



M 00 i.-se 

00 00 In August, 1875 157 

Vacant 158 

80 00 Part ; with lap. Lap 159 

6 trips, (161.) I 

80 00 .38 days, 8 from March 160 

I 15 and 30 from May , 

' 15, 1876. ! 

80 00' Part; residne lap, (159) 161 

80 00' Branch ; main route 162 

I 170, (188.) 1.25 m. i 

decrease. 

80 col In t^tober. 1875 103 

79 00 40day8, 10 fnmi March 164 
I 15 and 30 irom May | 
I 15, 1876. I 

78 00 165 

75 00 1166 



75 00' In January, 1876 167 

75 00 168 



509 10.6 by 8, f. f., 8. 1 jl2 

423 12 by 6.6, fixtures, s. 1 ' 6 



I 



40:« 
375 
358 



322 
312| 



12 bv 9, f. f. 8. 1 6 

24 6by 8.6,f f..s.l 13 

14.6 by 6.10 f.f., 8.1 : 61' 



13 bv 8.3, f. f., 8. 1 . 
13 4'by " 



... 12 

jy 8, f.f.; 8.1 ' H* 

20.6 by 8. 6. f. £ c. and m. c, 61 < 



13.130 8.685 



21,823: 9,l4ll 304. 12 by 7, tf., 8.1. 



6.:i44 



1.424 



16.842 

ia,4(j9 



2H,896 



I 
4,642 10,986 8,417': 280, 16 by 6, f. f., s. 1 . 



790 
2,464. 



9,454 
15.221 



2.214 2.214 
6, 361 1, 911. 

26,722' 23,59-: 
22,863 17,349 



786| 
57e| 



in charge train-men . 
14 by 9, £ f., 8. 1 



13.10 bv 8. 8.1 

13.6by 5.10, ff., 8.1. 



42, 117 21, 392 475! 12.8 by 6.3, f. f., s. 1. . . 



6 



75 00 In March, 1875 

75 00 63. 8 miles at $117.50. 
75 00 54 days, 24 from March 

15 and 30 from May 

15. 1876. 

75 00 Part. In March. 1876. 172 
75 00 Part; residue $164, (68.) 173 

75 00 In March, 1876. 6.12 174 

' miles at 840. 

75 00 Part; residue $109, 175 

I (114.) See whole ; 

■ route, (113.) l 

75 00 |l-6 

75 OUJ In October, 1875 177 

75 001 178 



169 

no 

171 



75 OOi 
75 00 
75 00 

75 00 



75 00 



75 00 
75 001 



In March, 1876. 

In Mar., 1875. (See F.! 

In October, 1875. 0.74 

m. decrease. 
In October, 1875 Main 

route ; branches $30, 

(4S.3,434.) 
In July, 1876. |75 on 

19.55 miles. 



179 

) 180 

181 



182 
183 



.184 
185 



72 29 In March, 1876 if^^a 

72 00, : 186 



14,451 19,727 34,178 



8,429! 5,734 14,163 

! i 

13. 138' 7. 142! 20, 290 

11.363 12,463! 23.826 

lti.66l, 11,017 27,676 

I 



13, 942' 



13,548 

12,660 
14,381 
20,240: 



I 
I 
464' 10 by 8, f. f., 8. 1 . 



451 

422 
479' 
4391 



10 by 8, f. f., 8. 1 

12 by 7, fixtures, 8. 1. 
13.2 bv 6.10, f.f., 8.1. 
14by*7.f.f.,8.1 



r 

70 00 45 days, 15 from March 
15 and 30 from May 
l.'),ltj76. Main route; 
branches #50. $40, 
135, (278, 410, 429.) 
70 00 Main route ; branches 
ei80, 170. 150, (162, 
189,352.) 
70 00 Branch; main route 
170, (188.) 

68 00 

65 00 

65 UO 46 days, 16 from March 
I 15 and 30 from May 
I 15, 1876; 7 trips part 
I of the year. Main 
I rnnte; branch #40, 
i (419.) 



167 



183 



190 
191 
192 
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C 05 



« I ^ 

1 J. 

o ill 

9 I 9 

5Z5 I ;z5 



Termini. 



Corporate title of oompany 
carryiug the maiL 



103 Ohio.. 9034 ; 21030 Dayton, Xlichmood 
194 I Ky ... 20011 



195 j 111.. ..23005 

196 Oa .. 

197 , Ala.. 



19.9 X. Y. 
199 I Utah 
20J Ohio., 

201 fla... 

202 I X.J. 

203 I Kftua 
I 

204 Ohio 
20.") Col . . 
20(i Cal . . 
207 Ohio. 



.115007 
. 17007 

i 

' 1290 
41002 
9033 
;15018 
I 2113 
3;i009 



Pitt8bnr^b. Cincinnati and | 

Saint Louis. j 

LouiHville,Padncah*andSoath- , 

western. | 

Saint Louis, Rock laland and 

CbicAf^o. , 

15007 Union Point Atbons I Georgia 

17007 Opeiika, Columbus Western, of Alabama* 



20011, LoniBville, Elizabeth town, 

Padncah. 
Stei iiuK. £ast Saint Louis. . 



42 25 

232.19 90 
29L36 I 22 



I 



21031: 
1501f» 
70211 



..' 9047 I I 



9047 I 21043 

. 3'iiU05 1 

.4G017 I 

. 9026 
20e MUS.S.. 7004 

I 



21022 
leHH)4 



Buffalo. Jamestown 

Silt Lake City, Prove City.. 

North liHud, Ilageratowu 

Thomasville, Albany 

Elmer. .Salem 

Atcbidon, Lincoln 



Mansfield, Toledo 

Kit Carmm, West Laa Animan 

Los AujceleH, Anaheim , 

Dayton, Tnion ('ity ' 

Artesia, Columbus 



BnfTalo and Jamestown . . 

Utah Southern 

White Wat«r Valley 

Atlantic and Gulf 

West Jersey 

Atchison and Nebraska. . 

Pennsylvania Company. . 

Arkansas Valley *. . . 

Southern Paoitic 

D.ivton and Union 

Mobile and Ohio 



209 ' Miss .. 18003 1R003 Vi('k.sbur«;h. Meridian Vicksburgh and Meridian. 

" I ' I 

20016 MnyHville. Pari.s , Maysville and Lexing:ton . . 

leOOJ Jackson, Meridian | Vicksbur^^h and Meridian. 



210 Kv-. 

211 ; Miss. 

212 Kana 

213 I S. C. 

214 , Ind.. 

215 R. I.. 
I 

216 Mo.. 

217 Ga... 
2H N. Y. 

' i ' 

2l:» N. Y..I 12^8 



20016 ' 

IcOOJ- 

3300G I 
14001 I 
22019 
. 825 I 
28016 

15009 : 

' 1288 i 



I 

14001 
32020 

i 

15009! 



Junction City, Parsons . 

Columbia, Greenville ... 

Fort Wayne, Connersvillo. . . ! 

Wick ford Landing;, Wick- 

ford Junction. | 

PleaAaut Hill, Carbondale . . . 

Dupont, Bainbrldgo ' 

Carthage, Morristown . 



Missouri, Kansas and Texas. . . I 

1 I 

Greenville and Columbia 

! Fort Wiyne, Muncio and Cin- 
cinnati. 

Nfwport and Wickford R.iil- 
rnad and Steam Itoat Co. 1 

Saint Loui>s, Lawrence and 
Western. I 

Atlttuiic and Gulf 



Carthage, Clayton . 



Utica and Black River . 
do 



:».92 

28 


20 
15 


71.09 
49 

72.58 
58.91 
16.60 
152.28 


25 

15 

25 

17.5 

23.13- 

23 


8a 10 

56 

21.7 

48.17 

14 


22 
20 

20 

20 ■ 
9 


140.7 


18 


50 
95.9 


19j 
18 1 


15U.5 


16 


144. 01 


16 


109 


22 


3.40 


30 


94 


20 


106. 37 


18 


50.08 


90 



36} 



2:) 


N.C. 


. 13006 


13006 


221 


N. Y. 


.' 1296 

1 




2i,> 


N. Y. 


1 
. 1288 




22; 


^lich 


. 24008 




231 


Ala . . 


. 17009 


17009 


2-25 


Ind.. 


. 22014 


22015 


226 


X.C. 


. 13005 


13005 


227 

22d 


X. C . 
Ky.. 


. 13003 
. 20u07 


1.3003 
20007 


221) 


Ky . . 


.20007 


20007 


23) 


Ga... 


. 15021 


15021 



Salisbury, Henry's 

Xew York, Patchogue . 



Western Xortb Carolina . 



Theresa Junction, Morris- 
town. 
Fort Wayne, Jackson 



I FInshing, Xortb Side and Cen- 
I tral. 



Utica and Black River. 



Selma, Meridian . 



Fort W.iyne, Jackson and 

Saginaw'. 
Alabama Central 



5 Peru, La Porte , Chicago, Cincinnati and Louis- , 

villt^. 
Goldsborongh, Morehead Atlantic and North Carolina.. 
City. * I 

Wilmington. Charlotte Carolina Central 

Lebanon Janction, Fii«h Louisville and Xashville 

Point. 

Lebanon Junction, Rich-' do , 

uioiid Junction. 1 , 



117.31 I 13 
! 59.21 ' 25.5 

29. 58 ' 20 

96. 82 I 22 

I 
108.2 I 16i 

73 ! 21 

94.04 I 20 

195.90 ' 17i 
109.9 I 



76.4 



Cam ak. Macon Macon and Augusta ' 83.66 25 

I 
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are conveytd, the accommodations for mails and agents j ^c. — Continued. 



Whole weij^ht car- 
ried any dixtaDce 
for thirty days. 



"3 

^ 1 ' - 

C 5. I H 



Lbs. Lbs, ' Lbs. 
6,712 4,015 10,727 



Average 
weight car- 
riecl whole 

distHDce. 






-£5 



Lbs. Lbs. 
8, 599 28€ 



?,:04 4,0«<- ia.4-2.> 
f,795' 6,166 H,9ol 
3,339 1,797 5, 13C 



11,210 
7.811 
5,136 



16.275 

6,296 



32.404 
12, 149 



48,679 
18, 445 



13,027 

I 

12, 562 

11.577 
2.93^ 

13.465 
6.701 

11.107 



14, 69a 
11 979 
I5.0H:» 

6,495 

I 
5,051 

4,157 

7, 842 



27,717 
24,541' 
26, 595| 
9, 433 
16,516 
10, 853j 
18, 949| 



I 



y\ f-19 

j 

^ ^,246 

9.429 
i2, 889 



5,290 
12,239 

5,3C6 
9,9llj 
17,371' 



19, 139. 
27, 82bi 



9.207 

8,736 



13,612 8,57« 
19,340. 6,601, 
40.S6O 18,518 





. 


& , 




M 


^ 1 




^ 


- • 1 


Size, Sec, of mail-car or 


£ 


ii 


apartment 


.1 


y 

>. 




(N 




* 


H 


PU 



Kemarka. 



29,7-23 18.298 48.021 19,240 641 

32,504 33,943 66,446| 13,522 450 

7.028 l,3f>0 14,40H 11,218 373 

12,102 10,456 22,55.-20,445 444 



14.539 8.679 23,21p| 10.962 

•i,442 5,271 13,71.1 10, f.*)! 

10.951 14,996 25,94'! 13. 3:) 1 

3,2110 3,346 6,5461 4.223 

4. IH 2,791 6.97.^' 5,6*;2 

16,9<i9 15,851 32,7a 16,763 

13,1 9 12,954' 26.123, 14,782 

9,552 3.842 13,394, 13.394, 



12. 493 
11.388 

15. 278 

10, 466 

I 
9,261 

9,052 

8,976 

4,807 

10, 8341 



Feet and incfies. 
14 by 8.7. f. f., 8. 1 



10.3 by 8, (average,) s, 1 
12 by 9.4. f, f., 8. 1 



9 bv 6.8, f. f., 8. 1 . 
18 by 8.6, f. f., B. 1. 



...12 I 
...16 i 



105 00. 
64 00 . 



13i* 64 00 . 

I 



193 
194 
195 



365 
3i>l 
444 
140 

5.> 

49-' I 
4lli' 
373 
26U 
17i: 



4lf 
379 

50!t 

34.| 

I 
30e 

301 

299 
160 
361 



18bT7.f.f.,«.l I 63^ 

15 by 8 9, f. f.. 8. 1 7 

12 bv 7.8, f. f., 8. 1 ' 6 

12 by 6, f. f., 8. 1 7 

10.7*by 6.6. Nona 12 

18.2 by 8.10, 12 bv 7, f. f. c, 6 

8.1. 1 

10 by 6.8. fix tares, a. 1 'l2 

in b. c. Nor. a ,7 

no r. a 7 

11 by 7.4, f. f., 8. 1 12 

iub.c. Nor.a |14 

I 

12 by 7.2. f. f., 8, 1 7 

l« 

' 7 



61 00 196 

63 00 46 daya. 16 from March 197 
15 "and 30 from May , 

63 00' In Marcb. 1876 198 



63 UO In July, 1875. 

62 50' 

62 00 

60 24 In March, 1870. 
60 OU In June, 1876.... 



60 00 
60 00 
00 OUI 
60 00! 
60 00' 



199 
200 
201 
202 
203 

.'204 



10bv7.6,f f,8,l 

12 by 7.2, f. f., 8. 1 

Ilby7,f.f.,8.1 

12 by 8, f. f., 8. 1 

12 by 7.8, f. f. 8. 1 

noapt. Kor.a 

13by6.1J, f.f.,8.1 

12 by 7, (average,) f. f., s. 1 

9 by 9, f. f., 8. 1 



In Septomber. 1875 .... [205 

In August, 1876 206 

207 

In October, 1H75. i20; 
I Branch ; main route 
$125,(103.) 
5900' 45.5 miles at $100. See 20! 
parts. (133.211.) 



I3.c<h> 9,19322,995110,221 340 



306' 
291 

285> 

I 

220, 

411 



9 bv 9. f. f. 8 1., 18 m. In 
charge of ba^fcage-mas- 
ter residue. 16 m. 

10.3 by 8.3, 3.6 by3.6,f.f., 

8.1. 

12 by 6, f. f., 8, 1 



^ i 
6 

154* 

6 I 

7 , 
9* I 

12 



59 00 
59 00 

58 00 

58 00 

58 00 

58 00 

I 

58 00| 

58 00! 



21c 
Part: residue $100. 21. 

(133.) 
lu July. 1875. Weigh- 212 

iuf? voluntary. 
MaiJi rout«i ; branches 213 
$50. (302, 347.) 

214 

215 



In October, 1875. 
In June, 1870 



Branch ; main rente 
$120, (104.) 
57 00 Branch ; main ronte 218 
$.^7, (219.) 20.50 
ni. at $75. 
57 00 Main route; branches 219 
I $57, $75, (172, 222.) I 



216 
217 



.13 



8.833 9,913 18,746 10,090 3:i6J 

10,098' 5,493 15,591 9,375 31 2 1 

14,882 10,756' 25.638 8,073| 269| 

26.794 14,451 41,245 



9 by 9, f. f., 8. 1 

10.4 by 7.2, f.f., 8.1 ' 6 

12.4 by 7.2, 12 by 7, f. f., s. 1. 7 

j 
12 by 7.1, f.f., 8.1 12 

10.3 by 7.2, fixtures, s. 1 . . . . 6 

14 by 8.11, f.f., 8.1 13 



22,264' 742! 14 by 7.4. f.f., 8.1... 



6 



15. 425 9. 996, 2r», 421 15. 422' 328 1 1 by 6.7, f. f., a. 1 6 



57 00 
57 00 

57 00 
57 00 
56 00 

55 00 

55 00! 
I 

55 00 
54 OOi 

54 00' 
54 00' 



Weight to Old Fort. 3 '22b 

miles less. ' 

Main route; branch 2*2i 

$.V). (309.) In Aug., 

1875. 
Branch; main route $57, 22& 

(219.) In Mar., 1876. 
In April, 1875 223 

45 da y 8, 1 5 from Mar. 15 224 
an<\ 30 from May 15 , 
1876. Average Sliced. I 

: 225 



I 



'226 

I 

In December. 1875 ...227 
Whole route; see j228 

parts, (229, 234.) 
Main route, part : resi- 229 
due $.54, (234.) Branch I 
$50, (260.) See whole 
route, (228.) I 

47 days. 17 from March :230 
15 and 30 from May • 
15, 1876. ' , 
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« 


■^ i 

u 1 


1 
1 


i 


u 






'S 


1 5 1 Tormini. 


1 
Corporate titl« of company ! 


'S 


a 






1 

5 


carrying the mall. | 


Ji 


k 


o 


3 


1 1 


' ■ i 







S31 
232 



Tnd., 
N. Y. 



I I ' 

..22023 22024 Terre Haute, Danville 



233 Ala. 

1 

234 i Ky . 



Evanaville, Terre Haute and 5C. « | 22 
Chicago. I 

-I 1B06 i Manorvlllo, Sag Harbor ; Long Inland ' 35.25 ! 24 

. 17002 17002 Montgomery, Selma Weatorn, of Alabama i 50 23 



Loaia 



I 



.20007 20007 Richmond Junction, Fiah Louia%ille and Naabville , 33 5 ' 13 

I Point. I 1 



2:15 I N. C. irWlO I 13010 Ilalelgh, Cameron . 



23n , S. C . 
237 I Ohio. 



238 
239 



Del.. 
Ohio. 



240 Ind . 

241 , Utah 

242 I N. Y. 

243 Mich. 

244 Ky .. 

245 Pa... 

246 N.J.. 

247 I Utah 

248 Cal.. 



I400G 
9039 

I 3403 I 
: 9037 1 

1 22026 I 

41002 ; 

1811 I 

24008 

I 
'200 L3 

! 2429 

2122 

I I 

'41003 I 
46011 



14006 Florence, Cheraw 

2l0:jr> Youug.stowu, Cross Cut. 



9:>03' Clayton, Easton 

21033 Springlield, Columbua . 



22027 Butler, Loganaport . 
i Provo City, York . . . 



Raleigh and Augusta Air Line' 58. 78 20 



Cheraw and Darlington I 40. 88 L'Jj 

Pittshiirgh. Fort Wayne and 22. d 22 

Chicago. . 

Mary land and Delaware ; 44 25 

Cincinnati, Sunduaky and 45.86 

Cleveland. 
Detroit, Kcl River and Hlinola 
Utah Southern 



^ Rochester, Charlotte 

Jackson, Fort Wayne 

20013 Anchorage, Shelbyville. 

8029, Newcastle, Home wood. 

7028 New York, DenviUe .... 



249 



Ohio. 



250 Ind.. 

231 Ohio. 
252 I Ohio . 



Ogden, Franklin 

San Franciaco, Cloverdale. 



21041; Lorain. Uhilcksvllle. 



253 
254 



Ind. 
Ga.. 



22008 ' 22008' New Albany, Michigan City | 

I 9053 I 21049 Marietta, Parkerabiirgh ...., 
90U6 21005 Leavittaburgh, Sharps ville.. 



220 20 I 22021 Richmond, Fort Wayne . 
I 6012 15013 Macon, Brunswick 



New York Central and Hud- 
son River. 

Fort Wayne, Jackson and Sag- 
inaw. 

Louiiivllle, Cincinnati and 
Lexington. 

Pittsburgh, Fort Wayne 
and Chicago. 

Delaware, Lackawanna and 
Weatern. 

Utah Northern 

San Franciaco and "North Pa- 
cific. 

Cleveland, Tnacarawaa Valley 
and Wheeling, (late Lake 
Shore and Tuacarawas Val- 
ley.) 

Louisville, New Albany and 
Chicago. 

Marietta and Cincinnati 

Atlantic and Great Western.. 



94.5 25 
27 I 15 



96.82 20 

I 



' 18 
123 



19 

15 I 

35.93 ' 26| 

79. 94 14 
00 , 25 

102. 45 I 95 

288 30 

15.87 25 
34. 65 25 



Grand Ranida and Indiana 

Macon aud Brunswick 



91.50 24 
188 24 



I 



255 I Ind.. 

256 I Ohio. 



257 j N. Y. 

258 Ga... 



22001 22001 Indlanapolla. Vincennes . 

19028 21024 Hamilton, Indianapolis... 

I 1284 I Caynga. Ithaca 

6016 . 15018 Tboroasville, Albany 



259 



261 

262 



Ind.. 
Ky.. 
Ind.. 
Fla . 



22006 I 220061 Columbus. Madlaon 

JS0007 200071 Richmond Janction, Rich- 
I mond. 



Indlanapolla and Vlncennea.. .1 
Cincinnati, Hamilton and In- 
dlanapolla. I 

Cavuga I 

Atlantic and Gulf 

Jefleraonvllle, Madison and 

Indianapolis. 
Louisville and Nashville... 



263 N. J . 



;22020 ' 23021 Richmond, Fort Wayne | Grand Rapids and Indiana... 

16003 , 16003' Penaaoola, Whiting Junction' 
2106 I 7013 Washington, Easton , 



264 , Ohio. 

265 N. Y.. 



266 I Ind. 



Ponsacola and Louisville.. 
Morrisand Essex. 



116.32 23 
99. 49 24. 5 

38.05 25 
60. 79 17. 5 

46 ' 20 

33.8 , 20 

91.5 23 

I 
44. 05 13 
14. 40 25 



9009 21008, Bavard. New Philadelphia.. 
1234 1 Hicksville, Port Jefferson... 



Cleveland and Pittsburgh 32. 5 15 

Longlsland 36.5 23 



22016 230171 Bradford, Loganaport ' Plttabnrgh. Cincinnati and 

; I , Saint Louis. 



114. 6 . 23 
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Whole weight car- I ^tlZ^^L 
for thirtf days. I "^Uu" cf , 









Size, &.C., of mail-car or 
Hpartrauut. 





u 




& 


.u 


p. 


t 


3 , 

is 


h 




I 


fe5 


c 


fres 


r- 


>> 1 



Remarks. 



iH 



Lh9. > LbM. Lbg. ' Lh9. I i!>*. i>«^ and incA«*. I 

7, 772; 8, 076 15, »4)r U, 777 3-J;> 9.6 by 6.6, f. f., 8. 1 13 1 *54 00, . 



. ,231 



7. 459' 4. 506 11,96-) 7,531 
7, dl2 4, Seti 1% 696 10, 190' 



2,966 



250 lO.ft by 9, f. flxtnres, 8. 1 . . . : 6 54 0(i 
205 lb by 8.6, f.f., 8.1 7 I 54 00 



9e b. c. 



5,814 2,664 e,49.r 6,173 205 11 2 by 9, f./.. h.1. 



5.22 V 
3, ?2l 

e. 1*02. 

e. 51-! 

1(», 007 
5,704 

5.179 
10,6e9 

4,840 

18,749 

24,3ie' 

1.7.649! 
17. 404 



.3. 642 

4, Viff' 

5.441 

7,5Ji6 

12, 24!) 
3,239 

1,756 

20,039 

3,7s5| 

49,256 

14,727 

7,308 
7. 229 



8,665 
8,64U 

14, 243 
16, 104: 

22,256! 

b, 943 



I 
5,621, 
5, 50-2 

10, 021 
12, 7.')0 

9, 926 
7, 062 



194 
165 

.334' 

425| 

330 
235 



13 bv 9 9,f.f.,8.1 

9.4 by 6.10, tixtures, a. 1 . . . 6 

10 by 6.6, f. f., 8. 1 ; 6 



In March, 1676 232 

45 days, 15 from Mnrch 233 
15 and 30 from May 
15, 1876. 
54 00 Main route. Part; res- 234 
I id lie e5 4, (229;) 
' branch 850, (260.) 
I S«'e whole route, (226 \ 
53 00 ^V eijiht 10 ^^aufo^d. 235 
45. 7H miles; 13 miles 
ar 650. 



6.771 

13.066 

5, 376 

64, 217 

39.0451 31.747 



6,937 
30,726 

8,625 
68,007 



I 
436 

I 
179 

2,1401 



14 bv 7 2, f. f, 8. 1 

15 by 8.9. f. f., 8. 1 

b. 0., uo r. a 

10.6 by 9, f. f., 8. 1 

12 by 5, fixtures, a. 1 . 
12by9. f.f.,8.1 



I 



22,95-: 
24,633 



19,354 
16, 962 



1,058 

645' 
632 



20. 220 19, 196' 39, 416 15, 560 5181 14.7 by 9, f. f., s. 1 



6.8 by 6.8, 6.6 by 5.3 19.9 

by 7.6, f. f., 8. 1. 
fr«ight-car, 24 by 8, f. f., 8. 1 
12 by 9, 8.1 



53 00, 
53 00 

.'J2 50 
52 00 

52 00' 
52 UO 

52 00 

51 00 

51 00 

SO 001 

50 00 

50 00 
50 00 



In March, 1676. 
In March, 1676. 



236 
. 237 



. . . . 238 
239 



... 210 

In July. 1675. Exieu- ,241 

.sion* 
In November 1875 .... |242 



.243 
.244 



In August, 1675 245 

In July, 1674 ; report- '246 
ed Noverol>er. J 875. 1 

In August, 1675 ;247 

IJiJune, 1676 248 



^'^ 50 00 249 



26,600 30,675 
7,176 8,883 



14.127 10.376! 
17,317 10,567 



57, 475; 
16, 059 



24, SO.') 
27,904 



15,203, 506 11 by 7, f.f.,8.1 17*1 50 00; 



I 

14. 003 
12,522 



11,944 
11,626 



466 
417 



bc.nor.a 

14.4 by 7.10, f.f.,a.l 



396 1 4.6 by 6. 10, flxtorcs, 8. 1 . . 12 



14,961 8.46i> 
17.321 12,224| 

10,275 8,0761 



33,430' 11,265 
29.545' 11,173; 

18,351 l»,635 
a0,854 



3e7 13.6by 6.8, f.f.,8.1.. 

375' 10 by 8, f.f.,8.1 

372 10.5 by 7.3, f.f.,8.1. 



7i' 



6 
151*1 



50 00 
50 00 



50 00 
50 OJ 



19.142 10,356 

I 

13,.57y| 10,267 



3.>4 9.6 by 7.6, f. f., 8. 1 ' 9* 

347 12 by 6, f. f., 8. 1 7 

315 Uby6, f.f.,8.1 jia* 



11.440, 7,702 

I 
6,512' 5,067 

12, 206; 10, 544 22, 752' 10, 21 1 1 340 13.8 by 6.8, fixtures, s. 1 . . J 9* 



342 II by 7.4, f.f.,8.1 6 



3. 790| 7, 2851 11, 075 10, 142 
9, 935 



■|. 



3.36 7.6 bv 7. f. f.. 8.1 ... 
331 11.7by 7.7, f.f.,8.1. 



50 00 . 
50 00 . 

50 00 
50 00 

50 00 

50 00 

50 00 

50 00 
50 00 



About 15 pouuds per 250 
day not weiirhed. 1 

....: |251 

Part ; residue $100, 252 
(129.) 3.04 miles at , 
1 16. See whole route, 
(123.) 

In March. 1676 2.-3 

In October, 1675. Main 254 
route ; bram h ;^40, 
(414) 



2.55 
256 



In November, 18' 5 . . 257 
60 d-^ys, in Jannary 258 

and October, 1675. I 
1259 

Branch ; main roate 260 

Si54. (234.) 
In April. 1675. Weigh- 261 

ing voluntary. 



In Jnlv, 1874 ; report- 
ed November, 167.5. 
Part ; residue $100, 
$50, (122, 364.) 



10.419 6,562 16,961 9,639' 321 13 by 9, f. f, 8. 1 6 I 50 00 

12,343 6,766 19,109; 9,626 320 13 by 8. f. f., d. 1. to North- 12 50 00 In October, 1675 

port, 16ira.; 8.1. res, 20 m I 1 

10,847 12,919 23,566] 9,307 310 11.10 by 8, f. f., s. I ;12 50 00 , 



2C2 
263 



264 
:^65 



266 
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xn 



267 S. C . 
208 Ga . 



Is 



9 

J2; 



Termini. 



Corporat<^ title of company 
carrying the mail. 



a 
5 






I MiUt. 



14010 14010 Port Royal, Augusta Port Royal i Hi 2 20 



6008 15009, DupoDt, Baiobriflge Atlantic and Gnlf 106.48 17.5 

I I I I 



269 N. C. 

270 X. C. 

271 ! Ill ... 

272 Ala . . 



.! 5006 13006 
.:i:i012 13012 

.2305.3 ' ; 

. nOOd ' 1700d! 



273 ' N. T.. 

274 ' Ky . . . 
I 

275 , Ind... 

276 Pa..., 

277 ' Ohio.. 

278 Ga.... 
I 

279 ' Ind... 

580 ' S.C..-. 
'2f!l Ohio . . 
'i^X I Ohio.. 

I 
263 Ala... 

'i^\ 111 ... 

285 Ohio . . 

286 N. T.. 

287 Ala... 

283 Me... 

289 I Ky . . . 

2W Del... 
291 Iowa.. 



Salisbnry. Old Fort Western North Carolina 114. 31 12 J 

Greensborongh, Salem ' North we»t4»rn North Carolina i 29.31 14i 

East Saint Louis, Cairo Cairo and Saint Louis 148. 50 i 20 

Columbus, Troy Mobile and Girard i 90 '18 



I 



1287 
20017 
22023 
i 2431 



I 
200171 

22024 

8031 



; 9024 ' 21020 
115016 15016 



Oswego, Charlotte 

Lexington, Mount Sterling.. 

Terre Haute, Danville 

Columbia, Sinking Springs. . 



"Fremont, Saint Mary's.. 
Smith ville, Albany 



Rome, W»tert-own and Og- | 

densburgh. 
Louisville, Cincinnati and 

Lexinfftou. 
Evansville, Torre Haute and 

Chicajro. 
Reading and Columbia 



Lake Erie and Louisville 
I Southwestern 



|22027 22028) Rockville, Logansport . 

I 5608 . 1400C 

, 9041 ' 21037 

9039 



Florence, Cberaw 

Niles, New Lisbon 

Yoangstown, Cross Cut. 



17003 17003i Montgomery, Eufanla. 



•2.3050 
9037 



I Roninsor, Danville 

21033 Spnngtield, Columbus . 



292 ; Miss.. 18004 



1223 

17006 , 17006 

I 231 I 

97960 I 20013, 

, 34(16 ' 9506' 
'27016 

L 



293 Tenn . 

294 Ohio . . 



295 N.T. 

206 N.Y. 

297 Ind... 

298 ' Wis . 

299 I Md .. 

300 N. Y. 

301 Ky.. 

:302 S. C . . 

303 Vt... 

304 ' Ind.. 

305 Ala . 

306 Ohio . 



,19016 

' 9028 



1244 

1295 
22012O 

25026 
1 3517 I 
I 1812 
120015 I 

14001 j 

532 

22025 

Gfi03 
9036 



18004 
19001 



Schenectady, Ballston 

Marion Junction, Oreens- 

borough. 
West Waterville, North 

Anson. 
Anchorage, Shelbyville 



Georgetown, Selby villo . 
Washington, Oskaloosa. 

Artesia, Columbus. 



Lognnsport.. Crawfordsville 

and Southwestern. 

Cherawand Darlington 

Atlantic and Gr<*at Western.. 
Pittsburgh, Fort Wayne aud 

Chlcajro. 
Montgomery and Eufala 



Paris and Danville 

Cincinnati. Sandusky and 

Cleveland. 
Delaware and Hudson Canal 

Company. 
Selma, Marion and Memphis.. 



69. 64 I 25 

33.64 22 

56. 6 22 

39.70 20 

89.3,S I 20 
23.78 17 

92. 10 22 

' 16 
2fl 
20 

81.24 16 



40.8^ 
3.1 94 2fl 
22.8 



82. .38 18 
45. 86 30 



16 



30 



37. 25 I 14 I 



Somerset. 



Nashville, Lebanon 

Hamilton, Indianapolis . 



: Coblesk ill, Cherry Valley... 



I New York, Babylon 

22013 Terre Haute, Rockville. 



10016! 

'mis 

14001 



22026 
17003 
21032 



Ean Claire, Chippewa Falls 

Selbyvi lie. Stockton 

Rhine Clift, Boston Corner. . 
Owensborongh, Owens- 

borough Junction. 
Belton, Anderson, C o n r t - 

House. 
White River Junction, 

Wooilstock. 

La Porte, Michigan City 

MontgoTijory. Eufanla 

Means, Cadiz 



Lonisville, Cincinnati and 
Lexington. 

Breakwater and Frankford — 

Chicago, Rock Island and Pa- 
cific. 

Mobile and Ohio 



25.7 
19 



20 

I 20 



19. JO I 14 
54.01 24 



14 



10.5 I 



307 Tenn . 19004 , 19004 Wartraco Depot, Shelbyville 



Tennessee and Pacific 

Cincinnati, Hamilton and In- 
dianapolis. 

Delaware and Hudson Canal 

Company. 

Southern, of Long Island 

Logan sports Crawfordsville 

and Southwestern. 
Chippewa Falls and Western. 

Worcester 

Rhinebock and Connecticnt . . 
Evansvi11e,Owen8l>orough and 

Nashville' 
Greenville and Columbia 



Woodstock 

Indianapolis, Pern nnd Chicago 

Montgomery^ and Eufanla 

Pittsburgh. Cincinnati and 

Saint Ix)uis. 
Nashville and Chattanooga. . . 



32i ' 20 
99 49 23 



22. 47 30 

36.35 . 90 

S3 : 22 

11.67 I 25 

31. 44 ' 14 

35.2 18 

3«. 13 j 15 

10. 01 12 



14.53 

12 36 
81.24 

e 
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Whole weight car- 
ried any distance 
for thirty days. 



Average 
weight car- 
ried whole 

difltauce. 



3 






Size, &,e., of mail-car or 
apartment. 



Lb9. Lb». Lb9 I Lb$. 
14,119 20.37e 34,497 15, 63S 



I 



Lba. Feet and inchst. 

306| 10.6byti.l0, f.f.,8.1.. 



19.rJ4' 5,129 17,863 8,565 

5,:d6 3,5»7 9,373 8,537 

15.9>25 9,126 25,051 8,433 

13,03e> 9,114 22,153 13,452 



18,271, 304 12by8, 12by6, f.f.,8.1... 



7,091 
6,987 



10,557 
4,069 



2851 10.3bye.3. f.f,«.l. 
2tf4; 21 by 8.2. f.f.,8.1... 
2i'l> 9by 6, Hxtores, 8.1. 
274 12 by 7, f. f., a 1 





tm 






M 


s, 






^ 


£ . 






^ 

t- 


n 


Ktmarks. 






i§ 






£ 


1' 




1 


6 


^50 00 


51 r1ayA.21 from March 
15 and 30 from May 


267 




^ 


15, I87.i. 




7 


50 00 


60 dayR, in January 
«nd October, 1875. 


268 












Branch : main route 








9100, (124.) 




6 


50 00 


In October, 1875 


269 



6.562 6,853 



I 



17. 648! 
11.056 
13, 415 



8,«7' 6,e2-i 15,689 



12,056 9,2S6| 
5,191 2,974 



21, 312 
8,165 



11,726' 7.40t 19.134 



7,310 
H.52:) 
4, 4.'.5 

9,95t 



8,248: 

8,033 

7,734 

7,514 

7,436 
7,411 

I 



274 

250! 

247 

247 



23 by 6.7|, f.f.,8.1 j 6 

8.6 by 6, f. f., 8. 1., and b. c . 112 



9.6 by 6.6, f.f.,8.1 13 

7.4 by 6.6, f.f.,8.1 18 



13by7, flxtnre8,8.1 6 

closet, 3 by 4 ; no r. a 5* 



3.344| 

5.581 
6,09i 



10, 684 
14, 10€< 
10,547 



9, 080 19, 016 11, 204 233! 9.5 by 6.6, f. f., a, 1 . . 



5,006 
5,370 

11,359 

6,154 

5.4C'2' 

5.712 

4,371- 
5,441 



8.63b 

4,t5i| 

5,4771 
5.513| 

3.3661 

.«, 

2,9561 
3,7311 



13, 639. 
10,225 

16,636 

11, 66; 

8,668 

10,269 

7,334 
9,172 



6.991 
6,867 



2»[ 
22e' 



12 by 7, fixtnres, s. 1 ....... 

16.8 V 



3,828 2,341 6.069 



5.381 

8,728 



2.476 
8,701 



7,85 
17.429 



10,601 

7.3«i 
3.043 

3,739 
3,».<40 
6,176 
3.067 

3,04<: 

3.335 

2,737' 

5. 47«>' 
3.566' 



6,120; 16,731 



I 
4,944; 
3,816 

2.037' 
2,9681 
3.232 
4,931 

I 
2,274' 

3.134 

2,649 
3.4H4 
1,823 



13,477, 
6,677 
6.620 

6,510 

6.106 
6.086 



£24; 

222! 

I 
220 

I 
217 

203 
202 



*y 6, f. f. and m. c, 8. 1 

no r. a 

8.5 by 6.6, f. f., 8. 1 1 6 

12.6 by 6.6, f.f.,8.1 6 

r. a. in b. c, d. 1 12 

7 by 7, fixtures. 8. 1 6 

luby9, f.f.,a.l 6 

6,069 202 in b.c., nor. a 7 



6,055 
.%746| 



201 
191, 



r. a. in b.c 6 

lObyO, f.t, 8.1 1 6 



11.416 190 no apt; nor. a 6 



12.369 
6,e5y 

5,776 
6.946 
9.40f 
7,99r 

5,3l( 

7,06S 

5.38* 
8, 9.V 
5.3«i 

3,'JO] 1.830 5.031 



5,576 
5,551 

5,498! 
5,436 
5, 372 
5,354 

5,316 

5,300 

5, 243 
.'»,2'29 
5,173 



185 
185 

rJ 

181 
179 
178 

177 

176 
I 

174 
174 
172 



12by6,f.f.8.1.. 
12 by 8.9, f.f.,8.1. 



..12 



b. c ; no r. a 

7 by 7. llxtares, 8. 1 . 

7 by 6, f. f., 8. 1 

9 by 6, f. f., 8. 1 



12 

6 

., 6 



I 



no r. a 

b. c. : no r. a . 



12bv7.1,f. f.al... 
Il.6bya6. f.f.,8.1 . 
b. c. : no r. a 



. 6 

. 13 

I 

.12 
. 6 
. 12 



50 00; 270 

50 00 In March, 1876 271 

50 00 7 tri]>8 from AnguHt 1, 272 
I 1876. 49 days, 19 from 
March 15 and 30 
from May 15. 1876. 
50 00 $50 on 51.81 miles ,273 

50 00| 274 

50 00 In October, 1875 275 

SO ooi 



50 00' 
50 00 



7,410| 847, 12 by 8.9, f.f., 8.1 6 1 50 00, 

7,362 245 20 by — , f. f, 8. 1 6 . 50 00 

7.360 945, 15 3 by 7.3, f. f., 8. 1 6 50 00 

7,167! 239 12 by 9, f.f., 8.1... 12 50 00 



Main ronte ; branch 376 
ISO, (322.) 

'277 

Branch ; main route 278 

170, (187.) 
279 

In October, 1875 2P0 

2Hl 

In August, 187.") 'i&i 



7g , 50 00 48 daya. 18 from March 283 
• 15 and 30 from May j 
I 1.5, 1876. I 

6 I 50 00 lu January, 1876 284 

6 I 50 00; In April. 1875 ,2d5 



SO 00, 60 days, in May and 286 
Auv(ust, 1875. 

1287 



I 50 00 
I 

50 00 

50 00 

, 50 00 
, 50 00 



I 
In March, 1876 ]288 

In August, 1875 i289 

290 
.291 



In July. 1876.... 



50 00> Bronch ; main route 292 
182.(155.) , 

50 00 In March. 1876 !293 

50 00 Koturns for October, ,294 
i 1873, received Ooto- 1 
bor. 1875. 
50 00 60 dav.^ in May and '295 
August, 1875. > 

50 (10 In August, 1875 '296 

50 00 1297 



50 00 
50 ) 
50 00 
50 00 

50 00. 

50 00 

50 00' 
50 00 

5a 00 



InMav. 1876 |298 

In March, 1876 '.JOy 

300 

301 



Branch; main route 302 

if.>8, (213.) 
In January, 187U 3 i3 



.304 



5, 031 167 in charge baggage-master 12 1 50 00 



In October. 1875 30.5 

Branch; main route 306 

9'liO. (36.) 
Branch ; main ronte 307 

1145.1205.(46.91.) 
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1 



308 X. C . 

309 N. Y. 



310 
311 
31-2 
313 



I 






Termini. 



Corporate title of company 
oarrying tlio mail. 



I 



13002 130021 Rocky Mount, Tarborongh.. 
1296 I I Flualiinj;, Whiteetone 



Afiles. I 
"Wilmington and Weldon 19. 79 I 15 



111 . 

Mich 



- 1 



314 M(l 



315 
316 



317 

318 



310 

32U 



321 
3« 



323 
324 



336 
327 
328 



329 

330 
331 
332 



335 

336 
337 

338 



339 
340 

341 
342 
343 



344 
345 



346 
347 



348 

34) 



N.C . 
111... 



CrI . 
Iijd. 



Ohio . 
N. Y. 



Ky .. 

Pa... 

N. Y. 
S.C.. 



2:«)4.-? 

I 3512 
13008 
I2J034 

46016 
22021 



I Terre Haate, Peoria 

1 Grosse Islo, Fayette 

I 20012 CrlaR<;ow Junction, Glasgow. 

Streator, Altamont 

, loom Cumberland, Piedmont 

1300?^ Charlotte. Shelby 

I Springfield, Giliuan 

I Saucelito, Tomalea 

' 2}02i! Anderson Junction, Goshen 



904fl I 21044 Harbor, YouDgstonrn . 
1296 ' I Bay side, Mauhasset... 



325 Fla. 



Pa... 
Fla.. 
Afasa 



Wia.. 

N. Y.. 

Ind.. 
Pa.... 

N. Y.. 
Ind.. 

N.C. 



3.C... 
Tenn . 

X.C.. 

Oreg.- 
Ga-... 

Ga.... 

s'c!.*! 



20009 20009 Padnoah, Trimble. 



2431 8031 



Junction, Quarry ville., 
Bath, Hatumondnport . 



1810 1. 

5609 14007j Chester, Yorkvillo . 



16001 

2496 

16004 

755 



25025 

1261 

22015 

2433 

1288 
22031 

13011 



14008 
19005 

13011 



44002 

15U08 



15006 



16001 Femandlna, Cedar Keys ... 

8094 York. Delta , 

16004 Tocoi, Saint Augustine 

North Brookfleld, East 
Brookfield. 

Galena, PlatteTille 



Flushing, North Side and Cen- 
tral. 



Illinois Midland 

Chicago and Canada Sonthem 
Louisville and Nashville...... 

Chicago and Paducah 

Cumberland and Pennsylvania 

Carolina Central .' [ 

Gilman, Clinton and Spring- > 

field. 

North Paciac Coast | 

Ciucinuati,Wabash and Mich- ' 

igan. I 

Pennsylvania Company I 

Flushing, North Side and Cen- 1 

tral. 1 



3.19 I 25.5 I 



179. 93 


27 


70.30 


25 


12 


16 


156.80 


20 


34 


15 


55.25 


12 


111.60 


23 


49.18 


16 


114.32 


20 


62.1 


21 


3.3 


25.5 i 



Paducah and Memphis \ 76.64 90 

Reading and Columbia I S3. SO ' 13 



Hudson, Chatham 

22016 Fairland, Martinsville . 
8033 York, Frederick 



22032 



14008 
19005 

13011 



15008 
15006 



Theresa Junction, Clayton. 
Bvansville, Boonville 



Fayetteville, Sanford . 



Allston, Spartan burgh 

Court-Honse. 
Fayetteville, Decherd 



Fayetteville, Sanford. 



Portland, Saint Joseph. 
Kingston, Rome 



Washington, Double Wells 



Bath and Hammoudsport 

Chpster and Lenoir Xarrow- 
Gauge Kailroad, (late King's 
Mountain.) 

Atlantic, Gulf and West India 
Transit Company. 

Peach Bottom 

Saint John's 

Boston and Albany Railroad 
Company, (lessees North 
Brookfleld Railroad.) 

Galena and Southern Wiscon- 
sin. 

Hudson and Boston 

Cincinnati and Martinsrille .. 

Pennsylvania 



mica and Black Riy<»r . . 
Lake Erie, Bvansville 

Southwestern. 
Western 



9.4 Id 
24.25 , 12 



154. 8 16 

35.58 I 15 

1.169 

4. 41 92 



30.69 12 



and 



Spartanbarghi and Union 

L. D. Hlckerson and Anderson 
Powers, of Memphis and 
Charleston Railroad, lessees. 

Western 



35 
38.5 

56 

164 

18 



38.53 i 18 



68.12 I \\\ 



40 



IS 



38.53 I 15 



Oregon Central i 48.61 IS 

Rome 2a35 90 

Georgia ... 1486 | 15 



Ohio.. 
Ga.... 



Pn.. 
S.C. 



Mich 
Ala/.. 



14007 

90S5 

15014 

2.'»00 
14001 

24026 

fi617 



Chester Court- House, York- 

ville. 



15014 

8098 
14001 1 



Carey, Findlay 

Gordon, Milledge ville., 



New Castle, Stoneborough . , 
Cokcsbury .Abbeville Court- 

House. 
Grand Rapids, Morgan 



17017 Helma, Pine Apple. 



Chester and Lenoir Narrow. 94. S5 13 

Gauge, (late King's Mount- 

ain.) I I 

Cincinnati, Sandusky and 16 16 

Cleveland. ' 

Central Railroad and Bank- 18.25 12} 

ing Company. ' i 

New Castle and Franklin 36.5 ' 15 

Greenville and Columbia 11. 81 12 

Grand Rapids, Newaygo and 36.27 20 

Lake Shore. 
Selma and Gulf 4.X 19 12 
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are oonvtyed, the aecommodations for maiU and agentSf ^. — Continued* 



Whole weight car- 
ried any diatanoe 
for ihiny days. 



Average 
weight car- 
riert whole 

diHtance. 



H 



Size, &o., of iDftil-car or 
apai'tineut. 



JJ». LhM. , TM. Lh9. I Lb». 
3,2^5 1,700! 4,985 4, »e5 



3,639 2,«K: 6,52i»| 4,«K' 



Feet and inches. 



9.411 10.«*, 19,899 4.82^ 

5.957 5,20f ll,lb5 4.8H 

3.207 l.fai 4.7-29 

lUlS"^ 9,27«J 20,434 

3,iei4 ^r^\ 9,035 



4.34U 
6,155 



2,42"; 
8,65- 



4, 728 

4, 5Klt 

4,4(^1 

e; 1C7 4. 4b^ 



14, 812 4, 47:h 



5,611 1.876; 7,4h<7 4,465 
«,a87 8.49t 16,785 4,451 



7.937 6,56*< 
8,752 1,881 



6,974 4.! 



14.503' 4,381 
4,633; 4,325 



11,910' 4,268 



4.03& 5,97^ 10,008 4,313 

8,503 8,156 4,659! 4.180 
2.747 2.465 5,213 4, 14& 



9.719 5.570 

1609 3,187 

2,750 1.162 

1, 432 3, 467 

I 

4.096! 2,098 



3,36»» 
5.316 
5,271 



15,882 

7, 789 
3.912 
3,«« 



6,118 



2, 084 5. 452 
3, 196 6, 412 
4,844 10.115 



«,647i"l,"3a 
3,2811 2,177 

3.663 3.377 
3,688! 3,S63 



1,952 2,89C 



I 

3,917 
2,1J0| 

1,430 



3,997 

5,45b| 

i 
7,0601 

6,651 



4,09£ 

4,00f 
3.912 
3, 891- 



3,889 

3,88i 
3,873 
3,867 

3,865 
3.817 

3,815 



3.702 
3,638 



4.844' 3,625- 



2,76f 
1, 4-52 



6.716 
3,5621 



3.60t 
3. 562 



2,442 

I 
1,131 

1.559 

4,039 
l,«96 

3,560 

8.3G6 



3,385 

i,'96oi 
I 

3,441 

1,775 

2,3331 
],460| 

3.336 

1,448 



3,715 3.411 



4.343 3.313 



I 



3,573 

.3,334 

6,362* 
3,156 

6,896 

I 

3,814 



3, 

3,191 

3,182 
3,156 

3,077 

3,071 



166 10.6 by 7.6, furniture, 8. 1 . . 7 
163 12by6,f.f.,8.1 13 



100 11.3 by 8 8, f.f.. 8.1 

IW) 10.9 by 9.3, f.f., 8.1 

157 b.c;nor.a 

15-2 12bv8,f.f.,s.l 

149 9 6 by 6.9, f. f.. 8. 1 

149 8 by 8, f. f., 8. 1 

149 11.6 by 7.6, f.f., 8.1 



148, 11 by 6, fixtnres, 8. 1 



6 
6 

104* 
6 
6 
6 



Kemark8. 



g.3 



li 



I 



148 10.6 by6.6, flxtare8,8.1.... 



146 9.4 by 8.10, flxtures, 8. 1 . . . 7^ 
144 iio.r.a 12 



142 9.3by6.10,f.f.,s.l 10* 

140| lnb.c 'l8 

m mb.o Il5* 

138 cloHet:Dor.a I 6 



136l 13 by 5.6, f. f., 8. 1 6 

133* 8.6 by 7.3, fixtTxres, 8. 1 6 

130 '... 

130, inb.c 34 



129; 13 by 7, f. f., 8. 1 

13& b.a; nor.a 13 

129 9 by 6.8, f. f., 8. 1 | 6 

128| 5.6 by 3.3, flxtnrea, 8. 1 ... . 6f 

13f>| in charge baggage-master 12 

127 che8t in expre88-car 12 

I I 

127 10.9 by 6, fixtures, 8. 1 . . 



123 7.1 by 6.5i 1 f., s. 1 . 
121 10 by 6, f. f., 8. 1 



120 10.9 by 5.9, f. f., 8. 1 



120 8bv8,f.f.,al 

1181 lock-box in pass, car.; no 

t r.a. 
113 b.c; nor.a 



110 9.3 by 7, tf, nor. a . 



106 in b.c, nor.a 

106 8.3 by 7, fixtures, 8. 1 . 



105 11 by 3.10, f.f., 8.1 

105 no r. a 



102 12 by 7, f. f., 8. 1 

102' 7.3 by 6, fixtures, §1 '4 



^ 00 Branch ; main ronte 

, $172, (66.) 
50 00 Branch ; main ronte 

I 157, (221.) In Au- 
goar. 1875. 

50 00! In April, 1875 

50 00 , 

50 00 

50 00 

50 00 In March, 1876 

.•W 00 , 

50 00. In March, 1675 



:»8 
309 



310 
311 
312 
313 
314 
315 
316 



50 00 
50 00 



50 00 
50 00 



In May, 1876. 



Branch ; main ronte 
$57. (221.) In Au- 
gust, 1875. 

50 00. 15 ro. per honr on last 
15 m. 

50 00 Branch ; main route 
$50, (376.) 

50 00', 

50 00 In October, 1875 



50 00 . 

SO 00 
50 00' 
50 00; 



In March, 1876 . 



In March, 1876 . 



I 



50 00, In January, 1876 . 
In January, 1876 . 



50 00 
50 00 
50 00 

50 00 
50 00. 

50 00 



Main route: branch 

$50. 
Part In March, 1876. 



50 00 
50 00 



In Angust, 1975. Mnin 
route; branch 181, 
(446.) 



50 00' Main ronte ; branch 
I $50.(376.) In March. 
I 1876. 

SO 00 In September, 1875 



317 
318 



319 
320 



321 

332 



323 

3iJ4 



335 

326 
327 
328 



330 
331 
333 

333 
334 

335 



336 
337 

338 



50 OOi 310 



50 00 I34I 

Vacant 342 

In March, 1876 343 



50 00 

50 00 
50 00 



In April, 1875 . 



344 
345 



50 00 In December, 1875 346 

50 00 Branch : main route 347 

$50. (213.) 1 

50 00 In Juno, 1876. Co.'s .348 

vet irn. I 

50 00 In October, 1875 !349 
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i 


'S 






g 


,?. 






(m 


e§ 






O 






1 


J2 


« 


S 


s 


1 > 




C3 


s 


O 1 


o 


W 


;z; 


! >5 



Termini. 



Corporate titl* of company 
carrying the mail. 



350 
351 
352 


Ga.... 
Cal... 
S.C..- 


6007 
4H015 
U003 


15008: 
14663 


353 
351 


Md .. 
Ohio . . 


3590 
903L 


10019 
2102.' 


355 
356 


Ohio.. 
Ala... 


9054 
6611 


21050 
17011 


357 


Ga.... 


15015 


15015 


358 


Ala... 


17016 


17016 


359 


Ala... 


17005 


17005 


360 


Tenn . 


19003 


19003 


361 
362 


Ga.... 
111.... 


fi005 
•2303i 


15006 


363 


Ohio.. 


9052 


2l0td 


364 


N.J.. 


21-23 


7014 



Kingston. Home 

Elmira, Winters 

KinKsrille, Camden — 

Emmitt^bnrj^h, Rocky Ridge 
Xenia, Springfield 

Athens, Scott's Landing 

Gaiues viUo, Gainesville Jane- 

tion. I 

Eatonton, Milledgeville | 



Opelika, Good water 

Tascumbia, Florence . . . 
Rogersrillti, Bull's Gap . 



Rome 

Vaca Vallev — 
I South Carolina. 



Washington. Doubles Wells 
Mi'Leansborough, Shawuee- 

town. 
Dyson's, Cumberland 



3(35 
3(i<» 
367 

3titi 



Dover, Chester., 



Emniittsburgh , 

Pittsburgh, Cincinnati and ' 
Saint Louis. < 

Marietta and Cincinnati , 

Mobile and Ohio ! 

Central Railroad and Banking 1 

Company. 
Savannah and Memphis 



Me.niphia and Charleston 

W. P. Elliott, proprietor 
Ropersville and Jetferson 
Riiilroad. 

Georgia 

Saiut Louis and Southeastern. 

W. H. and C. B. Stevens, pro- 
prii^tora Eastern Ohio Rail- 
nwd. 

Morris and Esses 



i 


b 




s 


8 


s 


c 


% 


A 


0. 


2f 


I 


e 




JS 


i 


MiUM. 
90.35 


18 


18 


20 


39.25 


13 


7 


21 


19 


20 


37 


12 


22 


11 


22J 


121 


59.65 


15 


6.5 


15 


15 


16 


law 


25 


41. 2J 


li 



7.8 



10 



!20 



7.M I ! New Bedford, Fall River...* Fall River 15 , 25 

17019 ' 17019 Chehaw, Tnskegee Tuskesee 6 | 12 

75J I Ashburnham Depot, Ash- Ashburuham | 2. d9 ' 15 

' I biirtilintn. 



Mass. 
Ala.. 
Muss. 



369 I Ala.. .117021 17021 Euf aula. Clayton Vicksburgh awl Brunswick... 22.5 ' 22 



l2S 



370 

371 
372 
373 
374 
375 



W.Va. 12005 

Ga....:15017 
Ga....| 608H 
Ala...!l7020 
Maas..l 617 
Pa....l 2493 



376 , N.C ..'13011 



3n ' Miss.. 

378 I Pa .... 

379 I N.J... 

3^0 I Vt.... 
381 ' N.C .. 
3«2 j III.... 

383 Pa.... 

384 j Ala . 
385 J Pa.. 



I 7007 
I 2492 
. j 2124 

.1 528 
.13009 
. 2.3054 
.1 2461 

. 17011 

2494 



Ritchie Com t-House,Penn8- 

borough. 

150171 Fort Valley, Perry 

15017 do 

170201 A-talla, Gadsden 

I Grafton. Millburv 

8090: Phillipsburgh, 'Morrisdale 

I Mines. 
130 11 . Sanford, Egypt Depot 



18007' Muldon, Aberdeen 

80^1 Antestown, Llovdville . 
7027 Newark, Mout Clair . . . 



Pcunsborough and Harrisville 9 



Southwestern ' 

do 

East Alabama and Cincinnati . 

Boston and Albany I 

Pennsylvania. ...» 



12 



Western. 



Mobile and Ohio 

Bell's Gap 

Newark and Bloomfleld. 



' Wells River. Montpelier 

13009 Charlotte. Statesville 

, i Chicago, Bvn>u 

8061 1 Towauda, Bernice 



17011 Gainesville, Gainesville 

I Junction. 
80911 Reading, Slatington 



387 
338 
3i«» 

390 ' 

391 
392 
393 
394 



Pa. 
Pa. 



.. 24f»9 ' H0=»6 Hollidaysbnrgh.Royer. 
.. 2495a' 8093 Lurabee'.s, Clermont .. . 



Montiielier and Wells River .. 
Atlantic, Tennessee and Ohio . 

Chicago and Pacitlc ' 

Sullivan and Erie Coal and | 

Railroad Company. 
Mobile and Ohio 

Philadelphia and Reading 
Railroad Company, (lessees 
Berks County Railroad.) 

Prnnsylvania 

McKean and Buffalo 



N. T. 



1802 1 Quaker Street, Schenectiidy. 

N. Y . . 1803 j ^ Nineveh Junction, Jefferson 

I I ' Junction. 
Ark ..I 75'25a 29003 Chicot, Pine Bluff 



Delaware and Hudson Canal 

Company. 
do 



Ga . . . . 1 5024 1 r»024 Columbus. Hamilton 

Ohio . . 9i»l0 21009 Oneida Millw, Carrollton 

111 .... 11913 23(Mfi Aurora, Fon>ton 

Ohio.. 9J50 21046 Paiuesville, Youngstown... 



I 

Texas. Mississippi River and 
Northwestern. ' 

North and Stmth ' 

Ohio and TolfMlo 

Chicago and Iowa 

Painesville and Youngstown.. 



13. 32 
13.32 

6 

4 

3.69 


13 
15 
10 
22 
20 


6 


IS 


9 

ae2 

:^67 


9 
12 
25 


34.62 
49. S-^ 
92.75 
29.32 


21 
15 
20 
14 


22 


ei 


43.32 


18.5 


21.25 
23.3 


14 

15 


15 


30 


21 


33 


72.78 


12 


23wSl 
12 

81.64 
60.12 


15 
15 
21 

18 
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are conveyed^ the accommodations for mails and agents^ ^c — Continaed. 



Whole weijrht car- 
ried any distHace 
for thirty days. 



I ! 

o i 

1.643, 
'2,786 

1.139 
i,332 

3.372 

1,183 

921 

t 
3.693 

i 
1, 447 

I 
1,354 
2,446 



as 



Lb». 
1.426 
1, 753 
1,078 

1,747 
1,893 

2,903 
1,710 

1,823 

2,445 

758 

1,726 



3 

o 



Average 
weight car- 
riea whole 

dintanoe. 






Lbs. 
3.069 
4,539 
3,367 

2,886 
4, 225 

6,27.- 
2,893 

2,744 

6,138 

2,205 

2,625 



Size, &c., of mail car or ! 
apartment. ' 



2.357: 3,611 

1,348 3,794 

1.2!m' 813, 2,111 

I 

1.392* 839I 2,221 



1. OlS 
1.005 
1,151 

j 

1,730 



778 

949 

963 

266' 
459 
439 

162 

197 

179 

4,329 



1, U71 2, 083 

709 1, 714 

560 1, 711 

1,187, 2,917 



918' 1.696 



565 
532 
495 
289 
253 



137 

152 

1,929 



1,514 

1,495 

761 

748 



445 



Lb9. 

3.069 

3.0i4i 

2, 9721 

2,886 

2,677 

2,674! 
2,623 

2,572 

2,326 

2,205 

2,156 

2,128 
1,876 



1,861 



Lbs. 
100 



l,8i0 
1,714 
1,711 

2,703 



1,514 


50 


1,495 


49 


761 


25 


748 


24 


692 


23 



445 



334 334 

331 :i31 

6,258 4,738 



8.006 10.702 19,308 
3,487 2,223 5,710 
6,887, 4,403 11,290 
3,827' 1,997' 5,824 



1.176 1,671 

4,231 3,161 

2.681' 1.939 

2,4031 1,280 

2; 705, 2,140 

1,273 1,331 

810 1, 247 



855' 
1. 492 



614 



22.972 10,464 



2,847 

7, 

4.620 
3,683 

4,845 

2,604 

2,057 

1,469 



746 2,238 



33,336 



13,304 
3,275 
2,914 

2,886 

2,591 
2,447 

2,443 

1,846 

3,436 

1,572 

1,222 

1,151 
2,238 
23. 510 



Feet and inches. 

b.c.; nor.a 7 

in b. c. ; no r. a 7 

in cliarge of conductor . . . 



in express-car 12 

in charge baggage-master ; 12 



14.6 by 9.6, f. f., s. 1 . 
in b.c.: nor.a .... 



8.2 by 7, fiztares, 8. 1 

e.2by7,lf.f.,8.1 

b. c. ; no r. a 

b.c.i nor.a 



nor.a , ... 

12 by 6.6, ££.,8.1. 



6 by 4, f. £ ; no r. a . 



no apt ; no r. a . 



60 in b.c 

57 no apt ; no r. a . 
57; do 



I 
54 3 by 4, 8.1. 



54 



10 by 7.4; nor.a 

closet, 3 by 4 ; no r. a . 

3by 4; nor.a 

12 by 9.6, f. f., 8. 1 

in b. c. 



b.c; nor.a 

10.9 by 5.9, t f. In charge 
of conductor. 



11 



Remarks. 



150 00 In October, 1875 

50 00 In Aagast, 1876 

50 00 Branch: main route 

$70, (188.) 
50 00| In January, 1876 



in b.a; no r.a 

11 7 by 6,6; nor.a .... 
157 no apt; no. r.a 



443 12 by 6.10, t f, 8. 1 

109 9 by 8, f. f., 8. 1 

97 22.6 by 10, f. f.. 8. 1 

96| 8.3 by 7.3, fixtures, s.l . 

86 in b.c.; nor.a 



bl 6.9by5.2,f.f.»8.1. 



9,1891 5!47li li660< 6,894 

8 p o 



74 

783 



b.c.; nor.a 

8 by 5.6, (average,) ilx- 

tores, 8. 1. 
no apt 



7by7,8.1 

eby6, f.f.,s.l. 



16 by 7; nor.a 

12 by 10; nor.a 

38by9.R.f.f.c.,s.l... 



229' 12by6,f.f.,s.l. 



350 
351 
352 

353 

50 00 Part; res.>210. (41)... 354 



50 00 
50 00 

50 00 

50 00 

50 00 

50 00 



ISO 00 
50 00 



50 00 



50 00 



355 

In October, 1875 356 



12.37 



357 
358 



In March, 1876. 

m. at $40. 
Branch; main route 359 

$160, (69.) I 

In July, 1876 ,360 

In October, 1875 '361 

Branch; main route 362 

II 10. (112.) I 

In July, 1876 363 



50 00 
50 00 
50 00 

50 00 



50 00 

50 00 
50 00 
50 00 
50 00 
50 00 

50 00 

50 00 
50 00 
48 60 

45 00 
45 00 
45 00 
45 00 

45 00 

45 00 



4.1 00 
45 00 

45 00 

45 00 

45 00 

45 00 
41 66 
40 00 



In July, 1874; reported 
November, 1875. 

Vacant 

In March, 1876 



In March, 1876 

SO days, 20 from 
March 15 and 30 from 
May 15, 1876. 

In May, 1876 



In March, 1876 371 

In October, 1875 372 

;373 

In March 1876 374 

In August, 1875 375 



364 
365 



367 
1 368 



.370 



Branch; main route |376 

$50, (338.) 

In October, 1875 377 

In August, 1875 378 

In July, 1874 ; report- ,379 

ed November 1, 1875. 1 

In January, 1676 380 

381 

In January, 1876 382 

383 



T 



.384 

I 
In August, 1675 3i^5 



.do . 



. 386 
.387 



60 days, in May and 3:8 

August. 1875. 
In May, 1875 389 

In March, 1875 i390 

I 
391 

. 392 



In March, 1875 393 

40 00 394 
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395 
396 

397 

398 
399 

400 

401 
4010 

402 

403 
404 



405 
406 



407 

408 
409 
410 

411 
412 
413 
414 



416 
411 

418 

419 

430 

421 
422 
4V!3 
424 

425 

426 

427 

428 

429 

430 

431 
432 

433 

434 



I 



Ind... 
111.... 

S.C... 

Tenn . 
111.... 



22011 
23029 

14009 

19011 
23029 



Ky....j20006 

Ind... '22032 
Ala... ,17017 



N.J... 2118 



Mle8.. 18008 
Teun . 1 19012 



N.C .. 5213 
Miss.. 18009 



MiBS.. 7009 
N. J .. 2120 
Minn . 126017 
6a.... 15016 

Tenn .19014 
Pa.... 2496 
Ala... 17014 
Ga... I 6012 



Ohio.. 

Pa... 

Ark .. 

Ohio.. 

Ga... 

Ga... 

Ind... 
Pa.... 
Ky ... 
Md... 

Miss.. 
Ind... 

Ind... 
Ind... 

Ga... 

Kans . 

Mo. 
Ga.... 

S.C... 

S.C.. 



h 



22011 



14009 
19011 



20006 



22033 
17017 



Termini. 



Cambridge City. Colnmbns. 
Urbana, Havana 



Anderson Conrt-Hoase.Wal 
halla. 

Knoxville, Caryville 

White Heath, Decatur 



Bardstown Junction, Bards- 
town. 

Frankfort, Kokomo 

Selma, Pine Apple 



7010 Greensbnrsh Station, New 

Brnnswick. 
18008 Middleton Station, Ripley. . . 
19012 Morristown, Wolf Creek. . . 



13009 
1800U 



1H009 
7024 



15016 



17014 
15013 



9040 

2485 I 
7645fl' 



15013 

-15019 

■22030 
I 2198 
•20014 
I 3519 

118007 
22022 



Charlotte. Statesville. 
Durant, Kosciusko ... 



.do. 



New Bridge, Stony Point . 

Mankato, Wells 

Cuthbert, Fort Gaines .... 



Memphis, Covin^n 

York. Muddy Creek Forks. 

Opelika, ButflAlo 

Cochran, Hawkinsville 



New Stroits- 



21036 Loj 

ville. 

8089; Mechanicsbnreb.Dillsburgh 
29004' Chicot, Monticello 



21039 

15013 

15019 

22031 

R096 

20014, 

1U018I 

18001 ' 
22023 j 



Clinton, MassUlon 

Cochran, Hawkinsville.. 
Barnesville, Thomaaton . 



Attica, Yeederebnrgh 

Oxford. Goshen 

Willard. Greenup 

Lake Roland, Western Mary- 
land Railroad Junction . . 

Mnldon, Aberdeen 

Princeton, Albion 



.122033 I 

. 1 15016 

.|33014 

. '28031 
. 6146 

J 5602 

5602 



2-W30J Terre Haute. Martz 

22034 Rockport, Huntingburgb . 

15016 Albany, Arlington 



14001 
14001 



Fort Scott, Memphis . 



Saint Louis, Normandy. 
1S022 Grimu, Carrollton 



Cokenbnry, Abbeville Court 

House. 
Belton, Anderson Court- 

House. 



Corporate title of company 
carrying, the maile. 



Jeffersonville, Madison and 

Indianapolis. 
Indianapolis, Bloomington and 

Western. 

Greenville and Columbia 



Knoxville and Ohio 

Indianapolis, Bloomington and 
Western. 

Louisville and Nashville 



Frankfort and Kokomo . 
Selma and Gulf 



Pennsylvania . 



Ripley 

East Tennessee, Virginia and 
Georgia, (late Cincinnati, 
Cumberland Gap andCharlen- 
ton.) 

Atlantic, Tennessee and Ohio . 

New Orleans, Saint Louis and 
Chicago, (opo rating Missis- 
sippi Central.) 

do 

New Jersey and New York . . 

Central, of Minnesota 

Southwestern 



Paducah and Memphis 

Peach Bottom 

East Alabama and Cincinnati 
Macon and Brunswick 



17.3 



25.5 
43.19 



20 
10 



29. 13 ; 25 



24.3 

39.8 



17 
9 



21.57 12 
27. 18 I 25 
41.06 
SS.67 



15 
16 



Columbus and Hocking Valley 

Cumberland Valley 

Texas, Mississippi River and 

Norlh western. 
Cleveland, Mount Vernon and 

Delaware. 
Macon and Brunswick 



Central Railroad and Bank- 
ing Company. 

Indiana Nortli and South 

Peach Bottom 

Eastern Kentucky 

Northern Central 



Mobile and Ohio 

Louisville, New Albany and 

Sxint Louis Air Line. 
Cincinnati and Terre Haute. . . 
Cincinnati, Rockpcrt and 

South western. 
Southwestern 



Fort Scott, Southeastern and 

Memphis. 

West End Narrow Gauge 

Savannah, Griffin and North 

Alabama. 
Greenville and Columbia 



.do. 



a 85 I 

44.28 ^ 

13. 7 ' 

„ , 

17.25 I 

" I 

16.75 
34.5 ' 

6.5 ] 

9 i 

31.03 

26.15 
31.02 

3.1.5 

6.52 

10.53 
59.86 

n.8i 

10.01 



Miles. 
63 


« 1 


102.70 


90 


35.06 


15 


38.94 
32.35 


12 

12 



49.38 ; 15 I 
2L57 11 I 



38.31 I It} I 

22.09 , Vi I 

22.5 18 ' 

10 I 24 ! 



13.02 12 



16 

19 

15 
14 

15 
17 

9 
16 

19 
15 

14 

13 

15 
12 

15 

15 
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Whole weight car- 
ried any distance 
for thirty daja. 



Lbg, 
7,130 



1 

a 



3 

5 



Lbt. I Lbi. 
5,497i 12,627 



7,756 7, 6991 15,455 



Average 
weifpht car- 
ried whole 

distance. 



11 



Lb9, 

4,880 






Size, &.C,, of mail-car or 
apartment. 



Lbt. ! Feet and inches. 
162 11 by 6, £f., 8.1 



3,109 



3,093 

2,6«6 



8,783 5,892j 4,017 

2.l8li 5,274! 3,637 
3,23:^ 5,934) 3.636 



2,947, 1,805; 4,752 

2,5661 2,728! 5.294 
4,276 2,3^8 6,664 



4,04i> 



2.150 
2.239 



3,434 

3,389 
5,33U 



3,591 



1.902 
2,971: 



2.439 3,3«4' 
1, 891 ii84 



1,623 1.106 
3,515 2,1091 



7, 636 3. 906 

4,052' 2,881 
5,2101 2,822: 



5. 823 2, 697 
2,775 2,531 



1,842 
1,867 



2,847 



1,707 
1,244 



1.637 
884 



2,082 



1,153 
944 



2,527 
2,500 
2.485 



2,729 
5,624 
3,479 
2,751 



4,929. 2,281 

I 2,260 

2,860 2,188 

2, 188 2, 188 



990 2, 219 



1,022 
1,42«* 


823 
835 


1.844 

2,263 


1.192 


1,090 


2,282 


974 


706 


1,680 


1.020 


743 


1,763 


1,022 
976 

1.169 
496 


1.114 
691 

1.921 
335 


2.136 

1,667 

3,090 

631 


138 

1,985 


151 
1.130 


289 
3,115 


2.154 
1,518 


1,427 
1,053 


3,581 
2,571 


1.028 


707 


i,7a'i 


795 


361 


986 


584 

3,119 


394 
3,ftK 


918 
6,745 


1.406 


1.720 


3.126 


i,oei 


1.803 


2,864 



1,886 

1,740 
1, 7-24 

1,688 

1.680 

1,531 

1.292 

1, 092' 

997| 

703j 

289 
1,740 

1,681 
1,441 

1,158 



768 
3,230 

3,126 

2,884 



I 



4,338, 144; 10 by 7, furniture, a. 1. 



133 12by8,tf 

121' 6.2 by 3, fixtures, s-l. 
121 8 by 4, furniture, s. 1 . 






114 b. c. ; nor. a 

112 10-10 bv 7.2, f. f., s. 1 . 
110 7.3 by 6, f. f., i I 



106| inb.c.: nor.a 6 



96> in b. c. ; no r. a . 
94i 12 by 7, f. f., s. 1 . 



m\ 9by8.f. f..s.l 

81 in b. c. ; no r. a . 



b. c. ; no r. a . 
do 

8.3 by 7, f. f, 8. 1 . 



84 
83 
83 
801 closet, 3 by 4 ; no r. a . . 



76 8.6 by 6.6, f.f., 8.1. 

75 b. c. ; nor.a 

72 8by4,f.f., 8.1 .... 

72 nor.a 



58 
57' 

56 

56 

51 

43' 
36' 
.33| 

23 

9 

58: 

56 

48 

38 

32 

27 
107 

104 

96 



inb. c. ; nor.a 

locked box in b. . 
' nor.a 



13 by 8.6, fixtures ; no r. a 

closet 3 by 4; nor.a 

in b.c 

b. c. ; nor.a , 

10 by 4.6, t f., 8. 1 

lnb.c.; nor. a 



inb.o.; nor.a 

r. a. in caboose-car, f f., s. 1 



no apt, 8.1 

10 by 8 ; in charge of con- 
ductor, 
closet 3 by 4; nor.a 



inb.c 

in b. c. ; no r. a . . . 
8.6 by 4.6, t f., s. 1 . 



in charge of conductor 

12by7,f f.,8.1 



940 00 
40 00 

40 00;. 



Remarks. 



In November, 1875. 
Main route ; branch 
$40, (399.) 



40 OOl 

40 00; Branch ; main route 
I 140. (396.) In No- 
I vember, 1875. 

40 00 , 



40 00 
40 00 



40 00 



40 00 
40 00 



48 days, 18 from March 
15 aud 30 from May 
15. 1876. 

In October, 1875 



40 00 In October. 1875 . 
40 00 In March, 1876.. 



iOOO 
40 00 
40 00 
40 00 

40 00 
40 00 
40 00 
40 00 



40 00 

40 00 
4000; 

40 00 

40 00 

40 00 



In October. 1875 

In March, 1876 

In October, 1875 

Branch ; main route 
«70, (187.) , 



In September, 1875 ... 



Branch ; main route 
$50, (254.) In Octo- 
ber, 1875. 

Branch; main route 
$87.50. (151.) 

In August, 1875 

In Marob, 1875 



Branch : main route 
$65, (192.) 



I 



40 00' 
40 00 
40 00 
40 00 

40 00 
35 00 

35 00 
35 00 

35 00 

35 00 

35 00 
30 00 

30 00 

30 00 



In January, 1876 . 
In March, 1876... 



Branch; ma(n route 

$70, (187.) 
In March, 1876 , 



In May, 1876 , 

In December, 1675. 



Branch; main route 

$75, (182.) 
In October. 1875. 

Branch; main route 

$75, (182.) 



395 



397 
I 

B 
399 



400 



401 

401 



402 



403 
404 



405 
406 



407 
408 
409 
410 

411 
412 

413 
414 



415 

416 

417 

418 

419 

420 

421 
423 
423 
424 

425 
426 

427 
428 

429 

430 

431 
433 

433 

434 
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E.-^Tahle showing the tceight of the maiUf the speed with trfticA they 



^ 


1 


1 

1 


k 

■ S 
a g 

1 


Termini. 


Corporate title of company 
carrying the mail 


I 
•s 

t 

J 


1 

\ 
J 

i 


4^^ 


Al«... 17005 


17005 

17014 
17018 

15033 
19015 

15020 
20001 

16002 

16005 

8097 

30001 

13011 

30005 


M08COW, Som^rvillfj 


Mobile and Alabama Grand 
Trunk. 

Bmnswiok and Albany 

KaahviUe and Chattanooga. . . . 

Cherokee 


JfOet. 
14.5 

22.50 
59.7 

17131 
12 

29.08 
13.98 

21.89 

lOf 

7 
11 

7 

28 


18 

20 
15 

Hi 
10 

13 

12 , 

16 

19 
13 
12 

10 


436 


Ala... 

Alft... 

Ga. . . . 


6614 
17018 

15023 


Opelika, BuflOdo 


437 

43R 


MobUo, Bigbee Bridge 

Bmnswick, Albany 


439 


Tenn. 19015 
6a.... 150S0 


Jasper, Bridgeport 


440 


Carter8ville,Bock Mart 

ABhland, OeigersTiUe 

Tallahassee, Saint Mark's. . . 

Pensaoola, MiUview 

Pittsbnrgh, Castle Shannon . 
Ashland, Coidton 


441 
442 

443 
444 
44!^ 


Ky... 
Fla... 

Fla... 
Pa.... 
Ky ... 

n:c.. 

La.... 


90001 
1600a 

16005 
8409 
9605 
5316 

8003 


Lexington and Big Sandy 

Jacksonville, Pensaoola and 
MobUe. 

Pensaoola and Perdido 

Lexington and Big Sandy 

Western 


446 


Sanford, Egypt Depot 

Baton Boage, Livonia 


447 


Baton EoQge. Grosse T6te and 
Opelonsas. 
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are conveyed, the aooommodationa for mails and agents, ^c. — Continaed. 



Whole iraigfat car- 
ried Miy distance 
for thirty days. 



I 






Average 
weisht car* 
riecT whole 

distance. 



h 






Size, &o.« of mail-car or 
apartment. 






Remarks. 



Lbi. 

1,433 

l,2d8 



914 



817 
936 



3.361 3,354 

433 ae? 



933 
443 



619 
194 



Lba. 
8.979 

2,950 
S»926 

6,715 
1,280 

1,558 
637 



452; 581. 1,033 



296 900 

3S2 303 

645 379 

290, 411 



211 



655 

1,024 

701 



IBO 391 



2,279 

1,635 
1,646 

1,089 
1,108 

1,053 
637 

1,033 



498; 

475 

1,024, 

701 



Lba. 
75 



I 



321 



17 



10 



Fe§t and inehet. 
inl}.G.;nor.a 

8by4,f.f.,8.1 

in passenger-car ; nor. a., 

19by8.6,f.f.,|l 

in charge of baggage- 
master. 

5bv3,inb.o. ; nor. a 

locked box, 9.6 by 1.6 ; no 
r. s. 

no apt ; in charge of con- 
dactor. 

in passenger-car ; no r. a . 

nor.a 

locked box; nor.a 

nor.a 

in passenger-car 



130 00 

30 00 
30 00 

30 00 
30 00 

30 00 
30 00 

30 00 



30 00 
30 00 
99 54 
91 00 



19 86 



Branch; main route 

1160, (69.) 
In October. 1875 

Branch; main ronte 
190, (146.) 60 days, 
hiUf from Nov. 15, 
1875, and residue 
from Jan. 1, 1876. 

in Xpril^ 1875* 

Branch; main route 

ISO. (335.) In 

Angnst, 1875. 
In September, 1875 . . . , 



435 



436 
437 



438 
439 



441 
449 



443 

444 
445 
446 



447 



THOMAS J. BRADY. 
Second Atsittant Po8trMutsr'€^enerdl. 
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Index to Table E, 



Title. 



Adirondaok 

Alabama Central 

Arkansas YaUey 

Aahbornluun --. 

Atchison and Kebraska 

Atchison, Topeka and Santa F6. 
Atlanta and Biohmond Air Line. 

Atlanta and West Point 

Atlantic and Great Western. . . . 

Do 

Do 

Do 

Do 

Atlantic and Golf 

Do; 

Do 

Do 

Do 

Do 

Atlantic and Korth Carolina — 
Atlantic, Gulf and West India 

Transit Company 

Atlantic, Tennessee and Ohio. .. 

Do 

Baltimore and Ohio 

Do 

Do , 

Do 

Do., (operating Baltimore, 
Pittsbargh and 

Chicago) 

Do do 

Do., (leasees Sandnsky, 
Mansfield and New- 
ark) 

Do 

Do 

Do 

Do 

Do 

Baltimore and Potomac 

Do 

Do 

Baltimore, Pittsbnrgh and 
Chicago. (See Baltimore and 
Ohia) 

Bath and Hammondsport 

Baton Boage, GrosseT^te and 

OpeloQsas 

Bell's Gap 

Berks Coanty. (See Pennsyl- 
vania.) 
Boston and Albany, Ommcs 
North Brookfleld Bailroad) . . . . 

Boston and Albany 

Breakwater and Frankford 

Branswick and Albany 

Baffiftlo and Jamestown 

Cairo and Saint Louis 

Carolina Central 

Do 

Caynga 

Central, of Minnesota 

Central, of New Jersey 

Do , 

Central Ohio 

Do 

Do 

Central Paciflo 

Central Railroad and Banking 
Company , 

Do 

Do 

Do 



186 
994 

305 
368 
S03 
167 
131 
98 
193 
199 
144 
259 
281 
104 
124 
901 
917 
258 



393 



II 



h 

5' 



1804 
17009 
38005 
753 
33009 
33013 
15001 
6003 
9006 
9006 
9093 
9006 
9041 
15009 
6008 
15018 
15009 
6016 
6008 
13005 

16001 
13009 
5213 
3503 
3503 
3504 
12009 



9051 
9051 



9011 
9011 
9011 
9011 
9011 
9011 
3514 
3514 
3514 



1810 
8003 



755 

617 

3406 

15093 

1290 

23053 

13003 

13008 

1264 

96017 

2101 

2258 

9001 

9001 

9001 

46001 

15013 
15010 
15005 
15014 
15015 
15019 



17009 



15001 
15003 
91005 
91005 
21034 
21005 
21037 
15009 
15009 
15018 
15009 
15018 
15009 
13005 

16001 
13009 
13009 



10003 



21047 
21047 



91010 
21010 
31010 
21010 
21010 
21010 
10013 



30005 
8089 



9506 
15023 



13003 
13008 



7001 

7003 

21001 

21001 

91001 



15019 
15010 
15005 
15014 
15015 
15019 



Title. 



Charlotte, Columbia and Angnata 

Cheraw and Darlington 

Do 

Cherokee 

Chester and Lenoir Narrow 
Gauge, (late King's Mountain)! 

Chicago and Canada Southern .. 

Chicago and Pacific ' 

Chicago and Iowa 

Chicago and Paducah 

Chicago, Burlington and (^oincy . 

Do 

Chicago, Cincinnati and Louis- 

viUe 

Chicago, Book Island and Pa- 
cific 

Chippewa Falls and Western . . . 

Cincinnati and Martinsville 

Cincinnati and Terre Haute 

Cincinnati, Cumberland Gap and 
Charleston. (See East Ten- 
nessee, Virginia and Greorgia.) 
Cincinnati, Hamilton and Day- 
ton 

Do 

Do 

Cincinnati, Hamilton and In- 
dianapolis 

DoT 

Cincinnati, La Fayette and Chi- 
cago 

Cincinnati, Bichmond and Chi- 
cago 

Cincinnati, Bichmond and Fort 
Wayne. (See Grand Bapids 
and Indiana.) 
Cincinnati, Bockport and South- 
western 

Cincinnati, Sandusky and Cleve- 
land 

Do 

Do 

Do 

Do 

Cincinnati, Wabash and Michi- 
gan 

Cleveland and Pittsburgh 

Do 

Do 

Cleveland, Columbus, Cincin- 
nati and Indianapolis 

Do v.. 

Do 

Cleveland, Mount Vernon and 

Delaware 

Do 

Cleveland, Tuscarawas Valley 
and Wheeling, (late Lake 
Shore and Tuscarawas Val- 
ley) 

Columbus and Hooking Valley. . 

Do 

Columbus and Xenia 

Columbus, Chicago and Indiana 

Central 

Consolidated European and 

North American 

Comberland and Pennsylvania.. 

Cumberland Valley 

Dayton and Michigan 

Dayton and Union. ..^ 

Delaware and Hudson Canal Co. 
Do 



101 
336 
380 
440 

324 
343 
311 



13007 

14006 
5608 

isoao 

5609 
14007 
94036 



382 93054 



141 
393 
313 



11913 
11913 
23043 



5323010 



291 



93010 
97011 
37011 

23014 

97016 
95096 
22015 



29e' 95096 

331 

497 



58 



^1 



If 

1^ 



13007 
14006 
14006 
15090 

14007 
14007 



23096 



29015 



9030 i 2109G 
9030 31096 
9030 ! 91036 



9098 



31084 
91094 



9039 81035 



39033 



438 

1361 9013 
150 9013 
339 9037 
985 9037 
344 9085 

318 

77 

191 

964 



99021 
9007 
9003 



33 9046 



9018 



105 9015 



9005 
9043 



9M5 
9040 
9040 



99034 

91012 
91012 
31033 
81033 
81091 



31006 
91003 
31006 

81048 
91016 
91013 

81004 
81039 



91<M1 
31036 
91036 



9016 81014 



9017 

944 

3519 
3495 
9097 
9096 
1999 
1921 



91015 



lOOll 

8069 

91033 

91023 
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Index to Table .E— Continued. 



Title. 






Delaware and Hodaon Canal Co. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Delaware, Lackawanna and 
Weetem 

Do... (See Newark and 
Bloomfleld.) 
Detroit. Eel Rirer and Dlinol*.. 
East Alabama and Cincinnati. .. 

Do 

Do 

Bant Tennessee, Virginia and 
GeoTKia 

Do 

Do 

Eaatem Kentucky 

Eaatem Ohio. (See W. H. and 

C. R Stevens.) 
Ellioti. W. P., proprietor, Rof • 
ersville and Jefrerson Bail- 
road 

Emmiltebargh 

Erie 

Do 

Erie and Pittsburgh 

ETansville and Crawfordsville . . 
EraosTille, OwensboroDirh and 

NasbvUle 

ETansTlUe, Terre Hante and 
Chicago 

Do 

Fan River 

Flashing, North Side and Central 

Do 

Do 

Fort Wayne, Jackson and Sagi- 
naw 

Do 

Fort Wayne, Mancie and Cin- 
cinnati 

Fort Soott, Soatbeastem and 

Ifemphls 

Frankfort and Kokomo 

Galena and Soathem Wisconsin . 
Georgia 

Do 

Do 

Do 

Do 

Do 

Gilman, Clinton and Springfield. 
Grand <^alf and Port Gibson.... 
Grand Rapids and Indiana 

DoTT. 

Grand Rapids, Newaygo and 

Lake Shore 

Greenville and Colanibia 

Do 

Do 

Do 

Do 

Do 

Do 

Hannibal and Saint Joseph ... 

Hiekerson, L. D., and Anderson 

Powers, of Memphis and 

Charleston Railroaa, lessees .. 

Booston and Texas Central 

Do 

Do 



86i 1990 
88i 19S4 
95I 13S4 



1234 
1245 
1224 
1283 
1244 
18<I2 






389' 1803 
246 2132 



S40 33026 
373 17020 
41317014 
436| 6614 



7028 



22037 
17020 
17014 
17014 



3219002 19002 



120 19002 
404!l9012 
423 20014 



36019003 
353' 3520 
2 1201 
17, 1208 
157! 2445 
127 22012 



190O2 
19012 
30014 



19003 
10019 



Title. 



I 
30120015 

I 
23122023 
375 22023 
366! 754 
221 1296 
309 1296 
320 1296 

I 
223 24008 
243 24008 

I 
214 29019 

430 33014 
401129033 
329;2S095 
89,15004 
100 6001 
177 6006 
19G 6006 
341 6005 
361 6005 
316 23034 
18418006 
95332090 
961:22030 

34824026 



8045 
93012 



20015 



32034 
22024 



29020 



22033 



5602 
14001 
14001 
14001 
14009 
5602 
5602 
28030 



19005 
31003 
310O4 
31005a 



15004 
15004 
15007 
15007 
15000 
15006 



18006 
22021 
23031 



Hudson and Boston 

Illinois Midland 

Indiana, North and Sonth 

Indianapolis and Saint Louis. . . 

Bb.. 

Indianapolis and Yincennes 

Indianapolis, Bloomington and 
Western 

Do 

Indianapolis, Cincinnati and La 
Fayette 

Do 

Indianapolis, Peru and Chicago 

Do 

Jacksonville, PensacoIaandMo* 
bile 

Do 

Jeffersonville, Madison and In- 
dianapolis 

Do: 

Do 

Kent Conuty 

Kentucky Central 

Do 

Do 

King's Monntain. (See Chester 
and Lenoir N arrow-Gauge. ) 

Knoxville and Ohio 

Lake Erie and Louisville 

Lake Erie, Evansville and 

Southwestern , 

Lake Shore and Michigan 
Southern 

Do 

Do , 

Do 

Do 

Do 

Lexington and Big Sandy 

Little Rock and Fort Smith*. ','.','. 

Logansport, Crawfordsville and 

Southwestern , 

Do 

Long Island 

Do 

Louisville and Nashville 

Do 



Do. 
Do.. 
Do. 
Do,. 
Do. 
Do., 
Do. 
Do. 
Do.. 
Do. 



14001 
14001 
14001 
14001 
14009 
14001 
14001 



19005 



Lonisville, Cincinnati and Lex- 
ington ^ 

Do 

Do 

Do 

Do 

Do 

Louisville, New Albany and 

Cbicaffo 

Louisville, Now Albany and 

Saint Louis Air Line 

McKean and Buflhlo 

Macon and Augusta 

Maoonand Brunswick 

Do 

Do 

Do 

Macon and Western 

Marietta and Cincinnati 



fe5 



330 1961 
31023048 
421I2203O 
59:23028 
63 23028 
255i23001 

396 23039 



24 22003 
29 32005 
138 22004 
304^22025 

14616002 
442; 16003 

94 83007 
359.33006 
39533011 
183 3513 

113 30003 

114 30003 
175 30003 



39819011 
377 9084 

I 
334 2S031 

1' 9008 

4 9019 

5 1241 
9 1241 

10 1241 

11 1241 
441 9605 
445 9605 
154 29005 

I 

379 28037 

897 33018a 

333 1806 

365; 1834 

3180005 

57,30008 

60190C9 

64 19010 

93,19010 

148|l9006 

328,20007 

32920007 

934 90007 

26020007 

31230013 

40020006 

5230004 
6120018 
14320003 
244 20013 
374,20017 
889 9796a 

95032008 

I 
42622033 
387 3495a 
83015031 
193 15013 
354 6013 
414, 6013 
419, 6013 
126, 6011 
16 9039 



1° 



33031 

93098 
92001 



99005 
22004 



16009 
16003 

29007 
29006 
23011 
10012 
90002 
80008 
90003 



19011 
31030 



38032 



31007 
31045 



30001 
30001 



38013 



20005 
20008 
19009 
19010 
19010 
19006 
20007 
20007 
90007 
80007 
30013 
90006 

90004 
90018 
90003 
90013 
80017 
90013 

99008 

93083 
8093 
15031 
15013 
15013 
15013 
15013 
15019 
91098 
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Title. 





'Z 


1. 1 




5-' 




li 


^^ 


pg ;. 


I 




1'! 



Title. 



Marietta and Cincinnati . . 

Do 

Do 

Do 

Maryland and Delaware. . 
Maysville and Lexington. 
Memphis and Charleston.. 

Do., 

Do. 



70 9090 



156 

355 
i S3« 

I aio 



Do., (See L. D. Bickerson ' 
and Anderson Powers.) ' 

Mississippi and Tennessee , 

Do 

Mississippi Central. (See New 
Orleans, Saint Loois and Chi- ' 
cai^o.) 
Mlssonri, Kansas and Texaa 

Do 

Do ; 

Mobile and Alabama Grand | 

Tmnk , 

Mobile and Girard 

Mobile and Montgomery * 

Mobile and Ohio 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Montgomery and Eufaala 

Do , 

Montpelier and Wells River 

Morris and Essex 

Do ; 

Do 

Do 

NashTille and Chattanooga 

Do .7?: ; 

Do 

Do 

Do ; 

Do I 

Do 1 

Do 

Newark and Bloomfleld 

Newark, Somerset, and Straits- ' 

Tllle 

New Castle and Franklin I 

New Jersey and New York 

New Orleans, Mobile and > 

Texas I 

New Orleans, Saint Loais and 

Chicago I 

Do I 

Do., (operating Missis- 
sippi Central) 

Newport and Wiokford Kailroad I 

and Steamboat Company ' 

New York Central and Hudson , 

Kiver 

Do 

Do I 

Do 

North and South ! 

Northeastern ' 

Do 

Northern Central I 

Do ; 

North Pacific Coast 1 

Northwestern. (North Carolina) 

Ohio and Mississippi 

Do 

Ohio and Toledo 

Oregon Central 



9019 
9053 
9054 
3403 
20016 
69117005 
17005 
J 7005 



435 



91016 
31017 
31049 
21050 
9503 
30016 
17005 
171105 
17005 



163 7002 
19118003 



37 38011 

39 3t«14 

312:)3006 

437' 17018 

37317008 

83117013 

103 7004 

155, 7004 

308 7004 

39318004 

356: 6611 

377' 7007 

384 17011 

4351H007 

88317003 

3051 6603 

380| 538 

133 3106 

135! 3106 

2631 3106 

364, 3133 

4619004 

4819004 

9019004 

9119004 

9319004 

165,19007 

30719004 

43919015 

379| 3134 

185' 9043 
346 3500 
408 3180 

96 17013 

I I 
63ie00f ' 
406 18009 , 



18003 
18008 



17018 

17008 

I 17013 

! 18004 

, 18004 

18004 

18004 

I 17011 

I 18007 

17011 

I 18007 

17003 

17003 



7013 
7013 
7013 
7014 
19004 
19004 
19004 
19004 
19004 , 
19007 
19004 
19015 
7027 , 

31038 
8098 
7034 

17013 

IPOOl 
18009 



407. 7009 18009 
815! 825 ' 



6 1217 

7i 1311 

8 1311 

343 1811 

391 15034 

103 5607 

10814005 

87 1355 

424 3519 

317 46016 

370 13012 

30 2-iOlO 

O.*) 3<4018 

ai>2 9010 

3:i9 44002 



' 14005 
I 14005 

iooie" 

I 1361 2 
I 22010 
I 29019 



Padncah and Memphis 

Do 

PainesviUe and Yoangstown 

Parin and Danville I 

Peach Bottom , 

Do 

Do I 

Pennsborongh and Harrisville . . 
Pennsylvania | 

Do 

Do I 

Do ! 

Do 

Do 

Do j 

Pennsylvania Company 

Pensaeola and Louisville . . 1 . . 1 1 . 

Pensacola and Perdido 

Peoria, Pekiu, and Jacksonville 

Petersbnreh , 

Pbiladel pbia and Reeding, (les- 

ees Berks County Railroail) .... 
Pittsburgh and Castle Shan-' 

non I 

Pittsburgh, Cincinnati, and 
Saint Louis 1 

Do., (LitUe Miami divis- 1 
ion) 

Do ! 

Do I 

Do 

Do I 

Do I 

Do 

Do ! 

Do I 

Pittsburgh, Fort Wayne and 
Chicago I 

Do 

Do 

Do I 

Do ! 

Do ; 

Do , 

Portland and Ogdensbnrgh ' 

Port Royal 1 

Raleigh and Augusta Air Line . I 

Raleigh and Gaston I 

Reading and Columbia ' 

Do , 

Rhinebeck and Connecticut .... I 
Richmond and Danville 

Do 

Do 

Richmond and Petersbargh 

Ripley 

Rogersville and Jeflferson. (See 

W. P. Elliott.) 
Rome 

Do 

Rome, Watertown and Ogdens- 
bnrgh 

Saint John's 

Saint Louis and Sontheaatem. . . 

Do 

Do I 

Do I 

Saint Louis, Lawrence and 

Western I 

Saint Louis, Rock Island and I 

Chicago I 

San Frauclsoo and North Pa- l 

ciflo I 

Savannah and Charleston 

Savannah and Memphis I 



' §2 



32130009 
41119014 
394 9050 
384 33050 
386. 8496 
419, 8496 
422 3498 
37019005 
. 3 3103 

13 3401 
' 13 3401 
149 3103 
332: 9433 
375 8493 
386 3489 
304 9047 
319, 9048 
90316003 
44316005 
180 33038 

501 4410 



eg 

o o 

'A 

i 20009 

I 19014 
I 21046 

\"im 

I'Hm 
isoos 

; 7004 

r*8ooi 

I 7004 
I 8033 
I 8090 
I 808S 
21043 
• S1044 

I ifjxm 

I 16005 



I 



I 11009 

381, 8494 I 8091 

I 
441 S499 ' 8097 

1 I 

36 9036 8103S 



41 9031 
143 9013 
166'2S013 
16822009 
1781 9033 
193: 9034 
86622016 
306 9036 
354 9031 

33' 9002 
38 9002 

43 9009 

44 9009 
837 9039 
945: 2499 
963 9039 

99| 410 
867' 14010 
835 13010 
176 13001 
8761 9431 
.1291 9431 
300 1819 

6813004 

97I 4407 
17313004 

40 4409 
403118008 



■ 21037 
, 31011 

92014 

32009 
I 31039 
' 31030 

92017 
I 91033 

31027 



31002 



31009 
31035 



I 14010 
■ 13010 
j 19001 
< 8031 
8031 



: 13004 
I 13004 
! 13004 
: llOOd 
18008 



340 6007 
350 6007 

973! 1987 
32716004 
10919008 
11233039 
11590010 
36:293032 

21698016 

195j23005 

24ti4e01t 
11014004 ' 
:<58. 17016 



> 15008 
i 15008 

1 

160O4 
19008 

I'aooio 



I 



14004 
17016 
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Index to Table .&— Continaed. 



Title. 


1 


1^ 




Title. 


199 
241 
172 
218 
219 
323 
333 
351 
369 
133 
209 
211 
ld5a 
431 
335 
338 
376 
446 

47 
174 
220 
269 
117 
197 
233 
137 
179 
202 
135 
200 

66 
308 

71 
72 
134 

303 
299 


II 


fl s 

1^ 


SaruDab, Griffin and North Al- 
abama 


433 

181 
349 
40U 
287 
139 
171 
S88 
170 
S96 
906 
163 
188 
189 
352 
140 
187 
278 
371 
372 
410 
429 
336 

383 

363 
293 

45 
49 

300 
417 

152 
145 
367 
21 
247 


6146 
4415 
6617 
17017 
17006 
6610 
6610 
231 
17004 
1295 
46017 
14003 
14003 
14003 
14003 
15011 
15016 
15016 
15017 
6088 
15016 
15016 
14006 

2461 

9052 
19016 
33002 
23031 


15022 
11015 
17017 
17017 
17006 
17010 
17010 

iTOoi' 
'iioos' 

14003 
14003 
14003 
15011 
15016 
15016 
15017 
15017 
15016 
15016 
14008 

8061 

21048 
19001 
29003 


1 
Utah Soathem 


41002 

41002 

1288 

1288 

1288 

1288 

1388 

46015 

17021 

18003 

18003 

18003 

45001 

28031 

13011 

13011 

13011 

5216 

15002 

3507 

13006 

5006 

17001 

17007 

17002 

2111 

2112 

2113 

25014 

9035 

13002 

13002 

14002 
140O2 
140(» 

533 
3517 




1 Do 

Utioa and Black River 




Seaboard and Roanoke 




R^lmt Mid ftnlf, rr ,.., 


1 Do 




Do 


Do 




Selma, Marion and Hemphia 

M<na, Rome and Palton . r . r . . r 


Do 




Do 




Do 


Vaoa "Valley ...... 






VickabarKh and Brauawick 

Yickabnrgh and Meridian 

Do.. 


17021 


South and North Alabama 

Soathem, of Long laland 

SoQthem Pacific 


1800$ 
18003. 


1 Do 


18003^ 


South Carolina 


Virginia and Truokee .......... 




Do 


West Sad Narrow Gaage 

Weatern 




Do 




Do 


Do 


13011 


Sotithweatem 


Do 


13011 


Do 


Do 


13011 


Do 


Weatern and Atlantic 


15002 


Do 


Weatern Maryland 


1000^ 


Do 


Weatern North Carolina 

1 Do 


13006 


Do 


1300& 


Do 


Weatern. of Alabama 




Spartanbnrgb and Union 

SoIUran and £rie Coal and lUil- 


Do 


1700T 


Do 


170Wt 


road 




70 1» 


SteTona, W. H!. and C. B., (pro- 


Do 


709(^ 


prietora Bastem Ohio) .'. .T 


Do 


> 7021 


T^nefaee an^ P*aIIIc -,'-- - 


Weat Wlaoonain 






White Water Valley 


21031 


Wilmington and Weldon 

Wilmington, Coiambiaan^ An- 
miata 


13009 


Texaa, Miaaisaippi Rirer and 
Nortbweatern 


75S5a! 29003 
7545a 29004 

34035 

9022 

17019 17019 

34' 01 1 

41003 j 


130011 


Do 


1400» 


Toledo, Canada Soathem and 


, 0UOV0 

1 Do 


1 400-2 


Detroit 


Do 


14001^ 


Toledo, Wabaab and Weatern .. 
Tnekegee 


Wincheater aod Alabama. (See 

Memphia and Charleaton.) 
Woodatock • ■ 




rnionPaciflc 




Utah Northern 


Worceater 


lOOlG 
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F. — Table showing ike re-adjusiment of the rate$ of pay per mile on railroad-routee in Stat^ 
and on certain new routes the atffustment of the rates, based upon returns of the wdgkt of 
and the number of trips per week, in aooordanoe with the act of March 3, 1873 ; and with tie 

f ABBBETiATiONB.~f. f., flxtures and famitnre ; t f. c, fixtares Mid farniture complete ; m. o.. mtil- 
line; d. I., doable line ; 1 1., triple line ; m.,Viile8; r. a., ronte-affents ; m. m., mail>mea8enger. A nam' 
tabular form being inconyenient. The figures in parentheses in the ** Remarks " column refer to the 






Termini. 



N.Y.J 1217 



N.Y.. 1341 



X.Y.. 1241 






N.Y.. 



1211 



N.J . 



2103 



Ohio. 



9008 



N.Y.. 1211 



-I 



7004 



21007 



Albany, Buffalo. 



Cleveland. Elyria . 
Milbnry, Toledo... 



Buffalo, Cleveland. 



New York, Albany. . , 



New York,West Phil 
adelphia. 



Elyria, Millbury . 



Elkhart, Cbica^^o . 



Corporate title of company 
carrying the mail. 



New York Central and Hudson 
River. 



)Lake Shore and Michigan 
) Southern. 



.do. 



New York Central and Hud- 
son River. 



Pennsylvania . 



Lake Shore and Michigan 
Southern. 



.do. 






MiUt. 
298 



25.7 
8.5 



184.5 



144 



90 



7198 



101 



•2 u 



Poundt. 
56,074 



45,30 



51, 103 



51,102 



53,803 



.12,2!* 



32,28 



45.30 



49,d97 



45,463 



3*. 28 



37,412 32,28 
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in which ike contract-term expired June 30, 1876, and aUo in other States and Territories, 
the mailSy the speed with which ihep are oonveyed^ the aooommodations for mails and agents, 
act of July 12, 1876, in the case of re-adjustments taking effect on and after July 1, 1876. 



catchers; r. p. o., railway poat-offloe; apt., apartmeot; b.o., baegaee-car; 1., line or lines; 
ber followed by an asterisk (*) shows the eqalvaleut in rooncT trips, a more particular st 
ord«r of the roates in this table.] 



S.I., single 
statement io 



Size, &,Q., of mail- 
car or apart- 

DCDt. 



Fid and Uuhes, i 
r. a o.. fast mail, 4 
1.-60 by 9, 60 by 
9.45 by 9,45 by, 
9 and 1 L ; 47 by 
$, (average.) 



rr.p.o.,38by9,(av 
I era^,) 1 1.; 18 
, bv9, 11.; 45 by 

9. (average,)! 1.; 
I fa8tmail.4L~60i| 
1 by 9, 60 by 9, 45 

by 9, 45 by 9. 

r.p.o.,38by9,(av. 
erage,) I 1. ; 45 
bT9.(ayerage,)l 
1.: fast mail, 4 
1.-60 by 9, 60 by 
9, 45 by 9, 45 by 
9. 

r.p.c, fast mail. 
4 !.-«) by 9, 60 
by 9, 45 by 9, 45 
by 9; and 11. 47 
by 9, (average.) 



r. P.O., 46 by 8.7, t 
f.c.,.31.; 58.6 by 
8.5. t to., I L; 
tender, 29 by 
7.9. ffcl L; 
r. a. apt, (aver 
age,) 15.4 by 6.6, 
1 1. throngh ; 8 
by 6.4. 1 addi 
tional to Mon 
month J n n c • 
tioD, 49 m. 

r.p.o.,45by9.(av^ 

9.1 L; Suit midl, 
4 1.-60 by 9. 60 
by 9, 45 by 9, 45 
by 9. 



tp.o..36by9,lL; 
<5 by 9, (aver. 
<H^.) 1 L; fast 
mail, 4 1.-60 by 
J «0 by 9, 45 by 
9,45by9. 



34 



►17i 



nr 



47* 




DoOt. 
1,028 00 



LOOlOO 



889 75 



985 00 



49i' 



13 



915 00 



DoOt. 
602 00 



DoOt. 
306,344 00 



615 00 



590 00 



34,234 20 



182.608 87 



597 00 



628 00 



685 62| 



174* 817 50 



141, 840 00 



82,350 00 



755 00 



66, 404 16 



615 00 82, 567 50 



DoU&, 

179, 396 00 



21.033 00 



108,855 00 



85,968 00 



Sept. 16,1875 
Sept 16, 1875 

Sept 16, 1875 



56, 520 00 



56,609 90 



62, 115 00 



Sept 16, 1875 



Sept 16, 1875 



Sept 16, 1875 



Sept 16, 1875 



€0 days, from Deo. 1, 

1875. Pay to be 
fixed on new re- 
turns from Jnly 23, 

1876, date of disoon- 
tinnance of fast 
mail. Average 
speed, 45 miles fast 
mail ; 30 miles resi- 
due. 

60 days, from Dec. 1, 
1875. Average 
speed, 32 miles fast 
mail ; 28 miles resi- 
due. Part ; residue 
1989. 75, 1817. 50, 
$199.25, |197.37i, (3, 
7, 47, 48.) 

60 da^s, ftom Dec. 1, 
1875. Average 
speed, 32 miles fast 
mail ; 28 miles resi- 
due. Part ; residue 
|1. 001. $817. 50. 

$199.25, $197.37i. (2, 
7. 47, 48.) 

60 days, from Deo. 1, 

1875. Part; residue 
$140, (71.) Average 
speed, 45 miles fast 
mail ; 30 miles res- 
idue. Pay to be 
fixed on new re- 
turns from July 23, 

1876, date of discon- 
tinuance of fast 
mail. 

Main route ; branch 
$90, (118.) 



Pay to be fixed on 
new returns from 
July 23, 1876, date 
of discontinuance 
of fast mail. Av- 
erage speed, 32 
miles fast mail ; 
28 miles residue. 

60 days, from Dec. 1. 
1875. Average 
speed, 32 miles fast 
mail ; !28 miles resi- 
due. Part; residue 
$1,001, $989. 75, 

$199.25, $197. 37^ 
(2,3,47,48.) 
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Y,^TdbU Bhowing the r&-^Ju8tment of Ihe rates of pay per mle an raUroad-rouiet 



I 

CO 



8 Ohio.. 



Pm. 



10 



11 



Md... 



Md... 



12 Pa- 



is 



16 



Ohio.. 
Md... 

Nebr . 

Md... 



9049 21 



2401 



3503 



3514 



2401 



9036 
3503 



34001 



3514 



21 



Md... 3504 



18 I Cal... 46001 



19 



20 



21 



Ohio.. 
N.Y.. 



9031 



1201 



10003 



21027 



Ohio.. 9016 21014 



Baltimore, Washing- 
ton. 



Baltimore, Grafton . . . 

San Franciaco, Ogden 
Cincinnati, Xenia . . . . 

New York, Dunkirk . 



Colambiu, Xenia . 



® 2 Z 

III 



Pounds. 
37,145 ,32,28 



29.078 



96,694 



18,754 



20,027 



28 



Baltimore and Potomac 

Baltimore and Ohio 

Central Pacific 

Pittsburgh, Cincinnati and 
Saint Louis. 

Erie 

Colambns and Xenia 



42.6 



294 



16,420 


31 


15,362 


2j^ 


15, 348 


25 


12,772 


26 



8,360 • 24 



880.96 11,434 
65. 96 9, 190 

450 6,082 



55 



35 



9,096 2* 
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til States in wMch the oontraot-ierm expired June 30, 1876, ^c— Continued. 





M 


I 


H 


1 




II 






Sue, &.C., of mail- 
ear or aport- 
• mcDt 


1 
I 
•P 




i. 






Remarks. 


^ 




H 




< 


(H 


Q 1 


o 


Feet and inehet. 




DiMm. ' DolU. 


Dolli. 


DoUt, 


1 




r.pto..45bv9,<av. 


13 


79100 


695 00 


105,677 60 


83,500 00 


Sept 16, 1875 60 days, from Dec. 1. 6 


erajre.) 11.; last. 










t 1875. A V er a g e 1 
speed, 32 miles fa»t 


mail, 4 l.-«0 by 












9. 60 by 9, 45 by 












mall ; 28 miles resi- 


9. 45 b J 9. 




[ 






due. 


r. p. p., 58.6 by 8.5, 


37i* 


596 00 417 00 211,439 80 


147,451 90 


Sept 16, 1875 60 days, from Dec. 1, . 


f.to.,11; 46 by 










1 1873. 


8.5. £tc., 11.; 




1 








tender, 29 by 7.9. 




1 












11.: r. a. apt.,1 
(arerace,) 11.6 


























by8,f.f.,a.L 




1 












r.p.o..5J.4by9.6i, 
f.f,d.L 


54 


551 00 


375 00 


99,040 00 


15,000 00 


July 1,1873 To April 18, 1874.; 10 














WeiKbt for 30 days , 
















from Oct 5, lo74, ' 
















and 90 days on i 
















night-line r. p. o. 


















from Dec 31, 1875. 




r.po., 46.10 by 9, 
tf., d. 1.; T. a. 


99 


431 00 


327 00 


19, 869 10 


13. 930 90; Jane 4, 1875 


90 days, from Oct 1, 


11 














1875 ; 3.5 miles in- 




apt., 14.9 by -, 














crease. 




11.8.1 


















r.D.o.,46.5by8.9, 
lie, 8.1.; r.a. 


36 


417 00 


438 00 


147, 451 90 


154, 876 80 


July 1,1874 90 days, from Oct 1, 


19 












1874. 




apl,10llby8.7. 
















11.8l1. 
















r. P.O., 50 J by 9.9, 
1 1, 8. 1. 


90 


369 00 


930 00 


73,786 00 


44,390 00 


Dec 1,1875 


60 days, from Dec 1, 13 
1875. 


r.po..52.4by9.6i. 48 


369 00 


375 00 


14.760 00 


15,000 00 


Apr. 19, 1874 


To 11 OT. 30, (as mod- 


14 


11,8.1. 














ified, instead of 
Jane 3,) 1875. In 
Oct, 1874. 




^■Po.;(wy)50by 


7 


340 00 


315 00 351,016 00 


325,906 00 


Feb. 14,1876 


r. p. 0, with plat- 


15 


9.9, lie, 8. 1. 














forms, 54.5 by 9.9. 
See retoms for 1874. 
In Feb., 1876. 
Daily average of re- 
tarns for 1873 and 




r. p. 0., 46.10 by 9, 
1 1. 8L 1. ; r. a. 


13 


327 00 


100 00 13,930 90 


4,960 00 


Apr. 19,1874 


16 
















apt, 14.6 by 8.6, 














night r.p.o. line for 




1 1. 8. 1. 














90 days, from Oct 1, 
1875,for adjustment 
fh>m April 19, 1874, 


















































to June 3, 1875,dur- 


















ing .which period 
said night r. p. o. 


















line was diverted 


















from Washington 


















branch Baltimore 


















and Ohio Kallroad 


















to this route. 




t. p. 0., SS.4 by 9.7, 
tlc.,d.L; r.a. 


971* 


392 00 


360 00 


94,668 00 


106,900 00 


Dec 1,1875 


60 days, from Decl, 
187^ Part; resi- 


17 


jpt. 17 by 8.7*. 














dne|282, (93.) 40 




between BalU- 














miles formerly at 




more and Har- 














•369. 




per's F©rry,96m. 


?r 


995 00 


933 00 


259,883 90 


905,963 68 


Feb. 14,1876 


In Feb. and March, 


18 














1876. 




apt., 19.7 by 8,6. 


90 


909 00 


910 00 


19,960 39 


13,85160 


Dec 1,1875 


Part; residue 950.... 


19 


















ll.a.1. 


















T. p. a., 50 by 10. f. 


17J* 


999 00 


705 00198.948 00 


393,505 00 


Sept 16; 1875 


197 miles at $259. 60 ' 90 


IcdLtoHor- 














days, from Dec 1, 




iiell«vUle,338m.; 














1875? 




B. I. re^doe, 197 


















m.; r. a. apt, 
15.11 by 10.<f. 


































1, iw L. 67 m. ; 


















Ll'J?™':'^"- 


















apt. 19.7 by 8.6. 


13 


991 00 


910 00 


16,005 00 


11,550 00 


Dec 1, 1875 1 60 days, from De?. 1, 


91 












1875. 1 














ll,a.L 
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•tt 




1 


o 


i 


s 

1 


It 


s 





« 


^ 


Szi 


>5 



TerminL 



Cori>orate title of coiniMuiy 
carrying the midl. 



i 

a 
£ 



t 



II. 



J 

ii 






22 



83 



Ind . . . S2002 22002 



Md 



3504 10003 



I 



24 ni ...23031 



I 



I 



25 (Ohio.. 9017 .21015 



ludianapolia, Terre I 
Haute. { 



Terre Haute and Indianapolis. 



Grafton, Wheeling . . . | Baltimore and Ohio 90 

I 

Terre Haute and Indianapolla. 165. 40 ; 7, 560 30 



Milea. 
73 



\Pound9.\ 
I 9,069 30 

I i I 

8, 360 24 



I 



East Saint Lonla, 
Terre Haute. 



26 ' Ohio .-. 



27 W.Y&. 

I 



9046 



21042 



12002 
9001 21001 



28 Ohio.. 

I I I 

29 iKy.... 20005 20005 



Columbus, Indianap- 
olis. 
Cleveland, Gallon 



; Grafton, Parkers- 

I bnrg. 

I Bellaire, Newark 



I 



Columbus, Chicago and Indi- 183 
ana Central. I 

Cleveland, Columbus Cinoin- | 80 
nati and Indianapolis. 

Baltimore and Ohio 104.58 

Central Ohio | 1041 

I ' 

I 
Louisville, Nashville. ^ Louisville and Nashville ' 186. 6 

i I 



7,116 


31 


7,748 


«, 


6.506 


»l 


5,779 


25 - 


8,366 


20J 



30 Ohio.. 

I 

31 Ohio.. 

I 

32 I Ohio.. 

I 

33 :Ind... 



9011 121010 Cbicigo, O., New- 

9032 21028 Cincinnati, Parkers- 
I ; burg. 

I 9046 I21042 ! Gallon, Cincinnati ... 

23003 I22OO3 ' Indianapolis, Cincin- 
nati 



Baltimore and Ohio, (lessees ; 88 
Sandusky, 
Newark.) 



. (lessee 
Sandusky, Mansfield and 
Newark.) > 

Marietta and Cincinnati 195. 15 



5,463 30 
7,096 30 

7, 748 , 36 



34 ,Ind...S2005 

I I 

I 

35 Ohio.. 

i 

36 iVa.... 
I 

37 Ind... 

38 Ohio.. 

I 

I 

39 Va.... 

40 Ind. 



Cleveland, Columbus Cincin- 165.25 
nati and Indianapolis. 

Indianapolis, Cincinnati and 113. 50 ! 6, 415 28 
La Fayette. 



I 



220O5 I Indianapolis, LaFay- \. 
ette. I 



.do. 



.1 651 



9051 |21047 Chicago, O , Chicago, 1 

lU. I 

4409 ;il008 Richmond, Peters- 
' bargh. 



BalUmore and Ohio R R. Co., i 971. 53 
(operating Baltimore, Pitts- ' 
burgband Chicago Railroad.) 1 

Richmond and Petersbnrgh . . . ' 24. 07 



6,282* ae 



4,717 35 
8,987 '27 



I 



I 



22029 La Fayette, Kanka- 
kee. 



Cincinnati. La Fayette and . 75.75 I 7,206 35 , 
Chicago. j [ 



9032 



4410 



Pittsburgh, Fort Wayne and , 469^ I 6,961 
C*hicago. I I 



I Pittsburgh, Chicago.. 

11009 Petersburgh, Weldon Petersbnrgh [ 65.51 



I 



I 



3, 342 20 ; 



. ,29010 9901O I Cincinnati, East 
i , Saint Louis. 



Ohio and MlssissiFpi 341 ; 5^609 9&2> 
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i» StaU^ in wkUA the ooniract-term expired June 30, 1876, ^c— Continued. 



Size, &c., of mail* 
car or apart- 
ment. 



19 



Ftet and tneftet. 
r. I). 0^30. 6 by 9.3, 

f. fca.!; r.a., 

apt, 19.7 by 7.7, 

f.f.,d.L 
r.p.o,W.4,by9,7, 

1 tc.,8. l.;r.a., 

apl., 17 bv 8.7*. 
r. P.O., 30.6 by 9.9, 

t-f.cand ni.c.B. 

i; r.a. apt 19 by 

7,f.f.,iLL ! 

r. 5.0., 50.5 by 9.2,, 20 

f.f.,a.l. 1 

r. P.O.. 39.2 by 9.2. 19 

tf.,d.L 

r.p.o.,52.-l by 9.7, 19 

f.£c..ii.l. I 

r.po.,30bye,f.f., 20 

8.1 



1 

I 




g 


k 


22* 


D0U9. 

290 00 


27r 


289 00 






DcUm. 
208 00 



320 00 
272 00 ;204 00 



;266 00 

260 60 

I 

1258 00 

I249OO 

i 

r. P.O., 45 by 9.7, 18|*247 80 
tf..al.,toBow. 
Hoc (ireen, 113.5 
milea; r.a. apt, 
HJ by 9.7. tt.., 
Ul, to Bowling, 
Green, lia 5 m., 
and Si l.rea..: 
rj.l m.: addl. 
r. a. apt, 14 by' 
7.4, tf., a.l..to 
Lebanon Junc- 
tion, 3D m. 



166 00| 
262 00 

330 00: 
267 00 



I I 

247 50 44, 046 48' 



r.p.o,50byd, f.f.,, 20 

8.L I 



245 00 152 00 



r.p.o., 52.4 by 9, 14 243 40 

f. f.,«. I.: apt. (no 

r. a..) 14 by 9, 8. L 
r.p.o.,39.2 by 9.2, 19 235 60 

tf.,al. 

^^o., SO by 9.5. 18 235 30 

f. f.c.,a.l. ; r.a. 

apt, 12 by 7.6, 

f.f.c.,aL 
r.p.o., SO by 9.5, 22* 234 40 

Lf. c.,8.1.; r.a. 

apt, 12 by 7.6„ 

r.p.o.,50by8,f.f..: 14 
•.l.;r.a.apt, 20, 

r- p. 0..42 bj— , f. f.' 
c..d.L 



373 00 
237 00 
268 00 

I 

262 00 

235 00 1203 001 

I 
13 232 00 '213 00 



r. p. o . 50 by -. f. f 13 224 50 262 00 

c-.a.L; T.a^apt, 

12 by 7,f.f. c.,8.1. 
*i 3 by Hi. 21 by i 25f* 224 00 .209 00 

'^S, f.f.. d.L to! 

Homewood, 3Si 

n.; 8.L rea. I 
r.5.o.,4«.4byaie.: 13 222 00 '904 00 

ttc.Al 



'. p. o.,50 by 10, SO 131* 215 00 ,254 00 
byl0,S0byl0,45 I 

by 10, 41 by 10, f. 



1 

a 

a 



!l 



a 



h 

s A 
g3 



DoWi. I 
21, 170 00 



27, 918 OOi 
44,988 80 

50,006 OOj 
20, 848 00' 

26, 981 64, 
26, 113 88' 



21, 560 OC 
47, 409 51 

38, 932 90| 
26. 706 55! 

15,382 50! 

63, 809 STi 
5, 734 24l 



DoUt. 
15, 184 00 



H 

® o a 

-sas 



Remarks. 



'I 



Deo. 1, 1875 , 60 days, from Deo. 1, | 23 
I 1875. ! 



Deo. 1, 1875 60 days, from Dec. 1. * 93 
1375. Part; rest- 1 
due 1322, (17.) 
60 days, from Dec. ], ' 24 
1875. 



31,680 00 

33, 741 60. Dec. 1, 1875 



31, 208 00 Deo. 1,.1875 ■ 60 days, from Deo. 1, 

1875. 
20, 9P0 00 July 1, 1876 



34,511 40 Deo. 1,1875 



Part; residae 1235.60, | 
(32.) Under act of , 
July 12, 1876. I 

60 days, from Deo. 1, 
1875. 



28, 001 62 Deo. 1, 1875 60 days, from Dec. 1, 
I i 1875. Part; res- 

I idue 195, (119.) 

43, 990 SO, July 1, 1876 ; Average speed. 7a 1 
I ; miles formerly at . 

I ; 1217.50 ; 73. 1 miles 

I now at t217.H0. 
Under act of July 
I 12, 1876. 



13, 376 00; Dec. 10, 1875 60 Tdayn. from Dec. 
I 15, 1875. Part; res- 
I I idue 975. (145.) 

72, 790 05 July 1, 1876 Under act of July 
12, 1876. 



25 

26 

27 

28 

29 



I 



30 
31 



39, 164 25 July 1, 1876 , Part ; residue 9260.60, \ 32 
I (26.) Under act of , 

July 12. 1876. 
30,418 00' July 1,1876 ! Under act of July 33 

i 12, 1876. 



17, 193 75' July 1, 1876 Under act of July 
I 12, ie76. 

55, 120 59 Dec. 10, 1875 ! 60 days, from Deo. 
1 1 10, 1675. 



5, 366 50 July 1, 1875 



17, 005 87 19, 846 50 July 1, 1876 



105, 518 OOi 



98, 475 50' Joly 1, 1873 
'to Aug.8,1875 



|150m. m. 60 days, 
half from June 1, 
1875, and residue 
from Jan. 24, 1876. 
0. 43 mile de- 
crease. 

Under act of July 
12, 1876. 



14, 543 22! 13, 364 04 



73, 315 00 



88, 424 00 



90 days, from Octl, 

1874. 35 miles at 

1234; 35mUesfor- 

I merly at 9219. 

July 1, 1875 60 days, one • half 

I from June 1, 1875, I 

and residae from 

I Jan. 34. 1876. | 

July 1, 1876i 73. 40 mile* formerly 

I at 1279. Under 

I act of July 19, 1876. 



34 
35 

3e 

37 
38 

39' 

40. 
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Y.—Table showing the re-adjuatment of the rates o/pajfper mile on railrotUt-route* 



41 

42 

43 
44 



02 



Ky.... 

Tenn . , 

Tenn., 
Ohio.. 



45 Ky... 
Ohio. 



N.Y. 



48 KY. 



49 jOhio.. 



50 HI.... 

51 Ohio . 



53 
54 

56 

57 

56 



Mo... 

Tenn. 

Ohio. 
Ky... 

Mo... 



lU.... 
N.T. 



59 Ohio .. 
€0 'n.C... 



€1 



Ga.. 



I 

1 
a 




30008 


20008 


1!MM)9 


19009 


19010 


19010 


9002 




20004 


20004 


9051 




1241 




1241 




9011 




23010 




9002 


21002 


28011 




19002 


19002 


9018 


21016 


20018 


20018 


28014 




23028 




1322 




9030 


21026 


13002 


13002 


15003 


15003 



Termini 



Corporate title of company 
carrying the maiL 



Bowling Green, Gath- 1 Louisville and Nashville . 
rle. 



Guthrie, Paris ' do., 



Milan, Paris 

Pittshurgb, Chicago. 



.do 






I © • 









MilM. 



Pounds. 



5, 410 I 24 



82. 5 I 5, 030 ! 24 



Pittshurgh, Fort Wayne and 
Chicago. 



Cincinnati, Louisville Louisville, Cincinnati, and 

Lexington. 
Baltimore and Ohio, (operating 

Baltimore, Pittsburgh and 

Chicago.) 
Lake Shore and Michigan 

Southern. 



Chicago, O., Chicago, 
IIL 

Toledo, Elkhart 



Elyria,Mmbury. 



Chicago, 0., Newark- 

Galesburgh, Quinoy . . 
Pittsburgh, Chicago. . 



SedaUa, Denison 

Bristol, Chattanooga 



Gallon, Indianapolis . 

Cindonati Junction, 
Louisville and 
Nashville Junction. 

Hannibal, Sedalia.... 



Terre Haute, East 

Saint Louis. 
Troy, Saratoga 

Springs. 

Cincinnati, Hamilton. 
Weldon, Wilmington. 

Atlanta, West Point 



.do. 



Baltimore and Ohio, (lessees 
Sandusky, Mansfield and 
Newark.) 

Chicago, Burlington and Quin- 

Pittsburgh, Fort Wayne and 
Chicago. 



Missouri, Kansas and Texas. . 



East Tennesse, Virginia and 
Georgia. 

Cleveland, Columbus, Cincin- 
nati and Indianapolis. 

Louisville, Cincinnati and Lex- 
ington. 

Missouri, Kansas and Texas. . . 



I 
4,969 25 

5.755 25 

I 

8, 362 I 27| 



43.5 
469.50 

llOf 

271. 53 I 3, 801 I 35 



143 



79.3 



100 
469| 

447 

342.7 

304 
4.13 

142.88 



Indianapolis and Saint Louis.. 189 

Delaware and Hudson Canal 38.61 
Company. 



Cincinnati, Hamilton and Day- 
ton. 



36.53 
Wilmington and Weldon j 163.07 



Atlanta and West Point 86. € 



2.215 '32,2* 



3,315 !32,2e 



8,321 

3,178 25 
4, 619 27 

2,809 
4.033 

3,830 : 31 

4,795 12 

I 

I 
8,135 90 



8,393 

3,816 

3,961 
3,699 

2,404 



34 
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in States in which the oontraci-term expired June 30, 1876, <f-o. — Coutinaed. 



Siie, dec., of mail- 
car or apart- 
ment. 



Feet and ineheM. 

r. P.O., 45 by 9.5. 
f. f., a. 1.; apt. ill 
b.c.(nor.a.)l4.9, 
by 9.7. f.f, 11.1. 

CD. o.,45 by 9.5, 
f.f.. a. L;apt iu 
b.c(Dor.a.) 14.9 
by 9.7. f. f, 8. 1 

r. P.O., 45 by 9.5, f. 
f.,s.L 

H3 by 8.Ui. SI 
by8.y.f.f.,<Ll.to 
Homewood, 35 
m.: a. ].. residae, 
434.50 milea. 

Mbv 8.f.f.. 8.1. 
uidib. c 

r.p o., 50by8.f.f. 
s. L; r. a apt., 20 
by b, f. 1, a L 

r.p.o.,3tfby9, II., 
36 by 9, 1 1. 



38 by 9, 
ig«,) 1 U 



r. p. 0., 
(arerage, 
45by9,(aTeraffe) 
I L ; 18 by 9, 1 L 



r. PC 50 by 8, f.f., 

r.D.o..44.11by9.«.. 

L f.c.andm.c.,8.1. 
W.3 by UJ. 21 by 

8.9, f. f, d.1. to 
HoTDewood.35m.; 

a. L reaidue. 
r. P , (aay.) 51.2 

by 9.10, fr.,8 L 

r.p.o.,39.7by8.9i, 
L £ c, a 1. 

r. p. 0., 39.8 by 9.2, 
f:f.o.,aL 

Ij» charge of con- 
ductor. 

r^o.,(8ay,) 51.9 
Oj 9.10, L f., a 1. 

r. P.O., 40 by 9.8, t 

f.C..gLl. 

ai.9by7,£f.,aL 

« by 7.3, 8 by 6.8, 
f.f.,d.l. 

2l.eby8.7,tt,al. 



»^by8J,£f..al.. 

9 p o 



u 

It 



DoUt. 
210 00 



210 00 



209 10 



209 00 



207 00 
203 00 



DoUs. 
186 00 



183 00 



175 00 



300 00 



200 00 



17|* 199 25 



17i' 197 37i 



90 

12 
298' 



195 00 

194 00 
193 00 

190 00 



14 189 70 

151* 187 00 
12 182 00 

7 180 00 






485 00 



485 00 



152 00 

190 00 
909 00 

223 00 
244 00 
185 00 



18 


178 00 


21i* 


163 00 


591* 


102 00 


13 


|l60 20 


14 


156 00 



215 00 

185 00 
150 00 

187 50 

179 00 

125 00 



DoU. 
10, 710 00 



17,325 00 

9, 095 85 
96,475 50 

22,847 63 



28, 492 75 



15,651 84 



17. 160 00 

19,400 00 
90, 613 50 

84,930 00 
46. 040 19 
38, 148 00 



25, 718 40 

33,642 00 
5,348 03 

4,297 86 

26, 123 81 

13,522 08 



9,486 00 



July 1,1876 



Under act of July 
12, 1876. 



15, 097 50 Jaly 1, 1876 Under act of Jaly 
12, 1876. 



7, 619 50 Jaly 1, 1876 • 
140, 850 00 July 1. 1873 



29,075 00 



69,355 00 



July 1,1876 
Feb. 16,1875 



Part ; residue $135, 
(74.) Underact of 
July 12. 1876. 

lo Aug., 1875; addl- 
tiooal "fast mail" 
from Sept. 12, 1875, 
7 times per wt^ek. 
35 miles, at 1219. 

Under act of July 
12, 1876. 

New. In June, 1875. 



38, 460 501 Sept 16, 1875 



13, 376 00 Feb. 16, 1875 



30. 719 20 



34,965 00 



Sept 16, 1875 , 60 days, from Dec. 1, 
1h75. Averag e 
speed, 32 miles 
fast mail. 28 miles 
residae. Part ; res- 
idue $1,001, |9ti9,7.'5, 
1817.50, |197.37|, (2, 
3.7,48.) 

60 days, fh>m Deo. 1, 
1875. Average 
speed, 32 miles 
fast mail, 28 miles 
residue. Part; rea- 
idue $1.001.1989.75, 
${•17.50.1199 25.(2, 
3, 7, 47.) 

In June, 1875. Part; 
residue $93, (114.) 



Ordered July, 1876 .. 

6C days, from Deo. 1, 
1875. 354nile8 for- 
merly at $219. 

In July. 1875. r. p. o. 

•* over all " 57. 7. 

See Oct. 73 returns. 
MhIii route; branch 

$i:i5, (78 ) Under 

actof Julyl'^ 1876. 
Under act of July 12, 

1876. 
New : ordered Sept, 

1876. 

In July, 1875. r. p. 
o., "over all." 57, 7. 
See Oct, 1873, re- 
turns. 
In April, 1875 



19, 000 00 July 1, 1875 
98. 125 50' Deo. 1, 1875 



99. 681 00 July 1, 1875 ! 

59,218 8o' July 1,1876' 

I I 

37, 740 00 July 1, 1876 ! 
July 1,1874 



July 1,1875 



July 1,1875 



4,991 50, July 1,1873 
4, 974 37' July 1, 1876 



10, 786 95 



60 days, in May and 
August 1«75. Or- 
dered Nov.. 1875. 
Part ; residue $135, 
(75.) Under act of 
July 12, 1876. 
98, 036 00 July 1, 1876 | Main route ; branch 
$45. .07 m. in- 
crease. Under act 
, of July 12, 1876. 
Jan. 1,1876 In Jan., 1876. .39 m. 
I increase. 



41 

42 

43 
44 

45 
46 

47 



49 

50 
51 

59 

53 

54 
55 



57 
58 



61 
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F. 




on railroad-rotitet 


ti 


1 


1 

1 


1. 


TenninL 


Corporate title of company 
carrying the malL 


1 


Average weight of 
mailfl whole dis- 
tance per day. 

Miles per hour. 


62 


N.Y .. 


1221 




Eagle Bridge, Ratland 


Delaware and Hadaon Canal 
Company. 


ifOM. 

62* 


Pound* 
2,233 


30 


63 


Ala .. 


17001 


17001 


Montgomery, West 

PoiHt. 
Albany, Canada Line 


Western, of Alabama 


88.5 


2^904 
2,123 


23 

30 


64 


N.Y.. 


1224 




Delaware and Hudson Canal 
Company. 


189.93 


65 
66 


Miaa.. 
Pa.... 


18001 
2429 


18001 


Canton, Cairo 

New Caatle, Home- 
wood. 


New Orleans, Saint Loais and 

Chicago. 
Pittsburgh, Fort Wayne and 

Chicago. 
Wilmington, Colambia and 

Angnsta. 


342L98 
15 


2,819 90 
2,140 83 


67 


S.C... 


14002 


14002 


Florence, WUmlngton 


109.70 


3,106 25 


68 


Gft ... 


6001 


15004 


Aagosta, Atlanta .... 


Georgia 


171 62 


1,943 25 
2,613 27 


69 


N.J... 


2101 


7001 


New York, Eaaton... 


Central, of New Jersey ........ 


74 


70 


Ga... 


15004 


15004 


Angnsta, Atlanta 


Georgia 


171.62 


1,8.S5 j 25 

1, 801 ,30 

1 


71 


N.T.. 


1211 




Albany, Troy 


New York Central and Hud- 
son River. 


6 


79 


Ohio.. 


9007 


•21006 


Cleveland, Wellsville. 


Cleveland and Pittsburgh 


102.36 


2,696 30 


73 


Tenn.. 


19004 


19004 


Nashville. Chatta- 
nooga. 


Nashville and Chattanooga. . . . 


153 


2.534 25 


74 


Tenn . . 


19010 


19010 


Memphis, Milan 


LouisviUe and Nashville 


89 


2, 416 1 25 


75 


Ohio.. 


9030 


21026 


Hamilton, Dayton — 


Cincinnati. HamUton and Day- 
ton. 


33.92 


2,391 i 26 


76 


S.C... 


14005 


14005 


Charleston, Florence. 


Northeaat«m...t 


103 


2.366 194 


77 


Ala... 


17013 


17013 


Mobile, New Orleans 


New Orleans, Mobile and Texas 


140 


2, 148 { 96 


78 


Tenn.. 


19002 


19002 


Cleveland. Dalton.... 


Bast Tennessee, Virginia and 
Georgia. 


28.5 


2,017 


1 
20 


79 


N.T.. 
N.Y.. 


1208 
1220 




Bafrkio, Homellsville 

Saratoga Springs, Cas- 
tleton. 


Erie 


91 
54 


1,670 
1.644 


30 
30 


80 


Delaware and Hudson Canal 
Company. 


m 


N.J .. 


2106 


7013 


New York, Washing- 


Morris and Essex 


73 


1,636 

1,606 
1,948 
2,089 


95 


82 


Pa.... 


2445 




ton. 
Miles Grave, New 


Erie and PitUburgh 


83 


20 ! 


83 

84 


Ind... 
Tex... 


22007 
8503 


22007 
31003 


Castle. 

New Albany. Indian- 
apolis. 

Honston, Denison 
City. 

Canandaigna, Elmira . 


Jelfersonville, Madison and 

Indianapolis. 
Honston and Texas Central 


114 
337.55 


1 
97 

90 


85 


N.T.. 


1255 




Northern Central 


68.5 


1,332 23 ■ 


86 


Ga.... 


6008 


15009 


Savannah, Live Oak. . 


Atlantic and Gulf 


180.47 


1.519 


19 ' 






1 

1 
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in States in which the oontraot-ierm expired June 30, 1876, ^c— Con tinned. 




»tEe,&.. of mail- 
car or apart- 
ment 


1 
I 

1 


h 


Ei 

|1 


1 
1 




p 3 

III 


lie marks. 


^ 


SIJ by 7, f. f., 8. 1., 
to(^tletoQ,51 
miles; d.l.re8i- 
dae. lU miles. 

18by8.6.,tf.,a.l 


20J* 
14 


DoUs. 
153 00 

153 00 


Dolb. 
150 00 

105 00 


DoUa. 
9, 677 50 

13, 540 50 


Doll$. 
9,375 00 

9,292 50 


July 1,1873 
Jan. 1,1876 


60 days, in May and 
August. 1875. 114 
miles at |16:i. Or- 
dered Nov., 1875. 

In January, 1876 


63 
(S3 


S1.6 by 6.9, f. 1,8.1 

r.pto., (average,) 
34.9by9.7,fT.8.I. 
12by9,£f..8.1. 


7 
12 


152 00 

150 70 
150 00 


107 00 

180 00 
100 00 


28, 869 36 

51, 687 08 
2,250 00 


19,038 51 

61, 736 40 
1,500 00 


Feb. 1,1876 

July 1,1876 
Oct 12,1874 


Main route; br'chs 
1100,175,(106,142./ 
12 m. increase. 

Underaotof July 12, 
1876. 

In August, 1875; or- 
dered Oct 1R75. 


64 

65 
66 


22.7by8J»,£f.,a.l. 
M.8by8.6,f:f.,a.l. 


13 
13 


148 50 
147 00 


155 00 
125 00 


16, 290 45 
35,228 14 


17, 003 5C 
21,457 50 


July 1,1876 
July 1,1875 


Part; residue $81, 
(130.) Under act uf 
July 12, lt?76. 

In October. 1875; .04 
m. decrease. Under 


67 
68 


Hby7.d.l 


49* 


144 00 


300 00 


10.656 00 


22,200 00 


July 1,1876 


contract to June 
30, 1875 ; ordered 
December, 1875. 
Under act of July 12, 
1876. 


69 


r.n. 0,25.4 by 8.8, 

Lf.,S.l 


12 
27 

15i* 


142 80 
140 00 

139 50 


147 00 
597 00 

152 00 


24,507 33 
840 00 

14,279 22 


35,228 14 
3,582 0U 

15, 558 72 


July 1,1876 
Sept 16, 1875 

July 1,1876 


Under act of July 12, 

1876. 
60 days, from Dec. 1, 

1875. Part; residue 

•l»85. (4.) 
Under act of July 12, 

1876. 


70 
71 


13by9,f f,8.1 .. 


73 


mby8.8,tf.,8.1 


154* 


135 00 


145 00 


90,655 00 


24,525 00 


July 1,1876 


39 miles formerly at 

|2U5. Underaotof 

July 12, 1876. 
Part; residue 1209.10, 

(43.) Underaotof 

July 12, 1876. 
Part; residue |162, 

(59.) Underaotof 

July 12, 1876. 
Underaotof July 12, 

1876. 


73 


15by8,£t,8.l..- 


20 


135 00 


145 00 


12, 015 00 


12,905 00 


July 1,1876 


74 


19 bv 7.3, 8 by 6.8, 
12 by 9, tf., 8.1... 


27* 
13 


135 00 
135 00 


150 00 
116 00 


4,579 30 
13,905 00 


5,088 00 
11,948 00 


July 1,1876 
July 1,1876 


75 
76 


".8by7.3,flf.,s.l 


14 


135 00 


130 00 


18,900 00 


18,300 00 


July 1,1876 


Under act of July 12, 
1876. 


77 


«by8,4,£f.,8.1.. 


14 


135 00 


100 00 


3, 847 50 


2,850 00 


July 1,1876 


Branch ; main ronte 
1189.70, (.-O.) Un- 
der act of July 12, 
1876. 


78 


2Uby7,tt,a.l.. 


221* 
16i* 


133 00 
132 00 


362 50 
150 00 


12, 103 00 
7.128 00 


38,987 50 
8,100 00 


Sept 16, 1875 
July 1, 1873 


60 days, ftom Deo. 1, 
1875. 

60 days, In May and 
Aug.. 1875. Or- 
dered Nov., 1875. 

In July, 1874. Re- 
ported Nov., 1875. 
10 m., formerly at 
150. 19 m. now at 
fl41. Part; resi- 
due 160, (192.) 


79 
80 


"byJA(«3mUe8.) 
ILT by 7.7, 0^ 
niUei!,)19.9by7. 
6,(«mUet,)«f., 
d.1. to Dover, 44 
«uJe8;t.l.thenoe 
to Hacketts- 
town, 19 miles; 
dlresidao, 10 
mile*. 

«by9,i:f.,a,... 


I3i* 


131 00 


100 00 


9,753 00 


6,800 00 


July 1,1873 


81 


12 


130 00 


80 00 


10, 790 00 


6,640 00 


Oct. 12, 1874 


In Aug., 1875. Or- 
dered Oct 1875. 


88 


^by7,£f.,a.i.. 


19 


126 00 


134 00 


14,364 00 


15,876 00 


July 1,1876 


Underactof Julyl2, 
1876. 


83 


^*by7Af.f.,a.l. 


6 


125 00 


153 00 


42, 193 75 


52, 645 15 


July 1,1875 


In March, 1875 


84 


^5 by 8.4, (aw. 


184* 

7 


121 00 
120 00 


150 00 
100 00 


8,288 50 
21.656 40 


10.375 00 
18, 075 00 


July 1, 1873 
July 1, 1873 


In Nov., 1875. Or- 
dered Feb., 1876. 

60 days, In Jan. and 
Oct., 1875. Ordered 
Dec. 1875. .88 m. 
decrease. Main 
route; branch 158, 
(198.) 


85 
86 
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I 



87 



90 
01 

03 

03 
94 

05 
06 
07 

98 
99 

100 

101 

102 
103 
104 

105 
106 
107 
108 

109 

110 

111 
113 



KG... 
Ga.... 

S.C... 
Ohio.. 

Ohio- 

Tenn.. 

Ind... 
S.C... 

Ohio.. 
Ala... 
N.J.. 

Ga.... 

N.Y.. 

Ky... 
N.C.. 

Mich . 

N.Y.. 
Teuu . 

Pa.... 
N.Y.. 



13004 
15009 

14004 
9003 

9003 

19006 

23018 
5607 

9027 
17012 
3133 

6011 
1334 

20003 

13007 

24035 

1345 

19006 

2429 
1834 



Mo ...28030 



Ala... 

ni.... 

Iowa. . 

Ind... 
Ohio.. 



S2 
0.2 



13004 
15009 

14004 
21003 

21003 

19006 

33019 
14005 

31033 
17013 
7038 

15013 



30003 



13007 



Greeuboro', Charlotte 
Savannah, Live Oak. . 

Charleston, Savannah 
Rooheater, Bellaire. . . 

Pittsburgh, RocLester 

Nashville, Colambia . 



Jeffersonville, North 

Vernon. 
Charleston, Florence. 



Dayton , Toledo 

Mobile, Montgomery. 
New York, Denvllle . 

Macon, Atlanta 



19006 



Albany, Albany Junc- 
tion. 

Covington, Lexington 
Charlotte, Angnsta . . 



Trenton Crossing, De- 
troit 
Albany, Blnghamton 

Colombia, Decatur. . . 



Newcastle, Home- 
wood. 
Whitehall, Castleton 

. I Saint Joseph, Atchi- 



17005 17005 Memphis, Stevenson 



11913 



33013 
9001 



33036 Aurora, Forreston . 



2S012 
21001 



Viele Junction, Bur- 
lington. 

EvansviUe, Terre 

Haute. 
Newark, Columbus . . 



Richmond and Danville . 
Atlantic and Gulf 



Savannah and Charleston . . 
Cleveland and Pittsburgh . 



.do. 



Louisville and Nashville . 



Ohio and Mississippi . 
Northeastern 



Dayton and Michigan 

Mobile and Montgomery . 



Delaware, Lackawanna and 
Western. 



Macon and Western 

Delaware and Hudson Canal 
Company. 

Kentucky Central 



Charlotte, Columbia and Au- 
gusta. 

Toledo, Canada Southern and 

Detroit. 
Delaware and Hudson Canal 

Company. 
Louisville and Nashville 



Pittsburgh, Fort Wayne and 

Chicago. 
Delaware and Hudson Canal 

Company. 
Hannibal and Saint Joseph. . .. 



O (0 



15 
16 

33.06 
Memphis and Charleston 371. 5 



93 



179.20 

107.63 
6a 75 

35.75 

47 

53.50 
103 

142.96 
179 
35.93 

103.53 
13 

99 

195.75 

17.30 
142 
7H 



Chicago and Iowa . 



Chicago, Burlington andQulncy 

EvansvUle and Crawfordsvllle 
Central Ohio 



81.64 



85.75 



110 
33 



Average wel 
malls who] 
tanoe per c 


O 1 

I 
J 


Pounds. 
2,433 


811 


1,701 


«| 


1,880 


17 


1,717 


30 


1,717 


30 


1,670 


84 


1,661 


844; 


1.396 


19 1 


1.743 


83 

1 


2,508 


84* 


1.058 


»li 


1,835 


80 


1,148 


30| 


1,486 


1 
33 


1,363 


"1 


859 


88 


1,033 


30 


1.670 


34 

1 


2,140 


83 1 


1.355 


30l 


1,115 


90 


1.307 


23 


973 


81 i 


738 


31 


1,188 


88 


1.061 

1 


85 

i 
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til SUUm in which the oontract'ierm expired June 30, 1876, ^o. — CoDtinaed. 



Fut and ineKes. 

18by9,lf.,8.1 .. 



9by9,tf.,8.1.... 
13 by 9, ff, 8.1... 

13by9,tf.,8.1... 



14Jby9,£:f.. 



13 by 8.7, f.f., a. I 
11 by 8.4, tf, 8.1 . 



8 by 6.8, 9 by 7.3, 

tf.,«LL 

Wby9, tf.,8.1.. 

6.8 by 6.8., 6.6 by 
5J, 19.9 by 7.6, 
f.f,tL 

11.7 by6.7,tf:, 8.1 

Hor.ji 



l»bT6.6,llxtaroB, 

19 by 8, flxturea, 

18 by 9.3, 10.9 by 

9i,tf.,AL 
17.4 by 9.10, t f., 

119by9,£f 



I«by9.£f,8.l... 
r.a.inbio.,8.1... 
I3by7.tf.,8.l.. 
Mby9,£f:,8.1... 

»by9f,f.(:o.,iwl 



15.3 by 8.9, f.f., 8.1. 
Lap, 12.6 by 7.7, 
flxtan*, 8.1. 

l*-«by8,f.f.,8.1. 

Inb.c.; nor.*.-. 



\DoUs. 
7 |ll8 80 



13 118 80 



14 

13 
13 

16^ 

14 

18 

13 

18 

13 

log* 

19 

7 

6 

6 
13 
14 

19 



117 00 
117 00 

117 00 



DoUs. 
164 00 



130 00 

111 00 
100 00 



117 00 88 00 

U7 00 175 00 
116 OOi 135 00 



115 90 
113 04 
113 00 



150 00 
150 00 
50 00 



110 00 100 00 
107 00 85 73 



106 30 

103 50 

103 00 
101 00 
100 80 

100 00 
100 00 
100 00 
99 00 

98 00 

96 00 

95 40 
95 00 



109 00 

135 00 

86 00 
100 00 
88 00 

50 00 
133 00 



160 00 
40 00 

80 00 

100 00 
967 00 



1 

a 

9 



a 



DoUt. 
11,048 40 



91,388 96 

19,599 71 
8, 043 75 



5.499 00 

6, 359 50j 
11,948 00 

16,469 00 

90,934 16 

4,034 16 

11,387 90 
1,384 00 

10, 513 80! 

90,960 13 

1, 764 60 
14, 349 00 
7.593 60 

1.500 00 
1.600 00 



11 

h 



36.878 50 
8,000 79 

9,479 00 

10, 494 00 
3,135 00 



DoUs. 
15. 353 00 

91.656 40 



11, 544 00 
6,875 00 



4,136 00 

9.369 50 
13,000 00 

91, 444 00 

96.850 00 
1,796 50 

10, 353 00 
1,038 76 

10. 791 00 

34,635 00 

1,487 80 
14.900 OO 
6,699 34 

750 00 
9,119 00 



43, 440 00 
3.965 60 

9,060 00 

11.000 00 
8,811 00 



?? 

« a 5 

« 9 O 



July 1,1876 

July 1,1876 

Jaly 1,1876 

July 1,1876 

July 1,1876 

July 1,1876 

July 1,1876 

Jaly 1,1875 

Jaly 1,1876 

July 1,1876 

July 1,1873 

July 1,1875 

July 1,1873 

Jaly 1,1876 

July 1,1876 

July 1,1875 

Oct 1, 1875 

July 1,1876 

July 1,1873 

Feb. 1,1876 
Deo. 90, 1875 

July 1,1876 

July 1,1873 

July 1,1875 

July 1,1876 

Dea 1,1875 



Remarks. 



Pan ; residue $67.50, 
(161 ) Under act of 
July 12, 1K76. 

Maiu route ; branch 
145, (295.) 1.27 m. 
decrease. Uuder 
aotof July 12, 1876. 

3.63 m. increase. Un- 
der act of July 19, 
1876. 

Part ; residue, (ex- 
tension,) 1117, (91.) 
Under act of July 
19, 1876. 

New, (extension ;) 
residue #117, (90.) 
Under act of July 
12, 1876. 

Part; residue 1100.80. 
(104.) Under act of 
July 12, 1876. 

Under act of July 
12, 1876. 

In Oct., 1875. 1 mile 
decrease. Under 
contract to June 
30. 1875. Ordered 
Nov., 1875. 

Under act of July 
12. 1876. 

Under act of July 
12. 1876. 

In July. 1874. Re- 
ported Nov., 1875. 

In Nov., 1875. Or- 
dered Feb., 1876 

60 days. In May and 
AuiJ., 1875. Or- 
dered Nov., 1875. 

Part; residue 161.20, 
(185.) Underact 
of July 12, 1876. 

1.25 miles decrease. 
Under act of July 
12, 1876. 

Part ; residue $99, 
(115.) 

60 days, in May and 
Aug., 1875. 

Part : residue |117, 
(93.) Under act 
July 12, 1876. 

In Aug., 1875. Or- 
dered Oct.. 1875. 

Branch ; main route 
1152, (64.) 

New. In May and 
June, 1876. 

Main route; branch 
♦45, (:«)6.> Under 
aotofJulyl2.1876. 

60 days, in March, 

1875. and January, 

1876. Ordered 
April, 1876. 

Part; residue |78, 
(134.) Lap 6 tripe. 

Under act of Jaly 

12, 1876. 
60 diays, from Dec. 

1,1875. Part; res. 

idue 9249, (38.) 



87 
88 

89 
99 

91 



93 

94 



95 
90 
97 

98 
90 

100 

101 

109 
103 
104 

109 
100 
107 
108 

109 

110 

111 
119 
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113 


Ohio.. 


114 


Ohio.. 


115 


Mich. 


116 


Ohio.. 


117 


Tex .. 


118 


N.J .. 


119 


Me... 


ISO 


Ohio.. 


ISl 


Wia.. 


182 


Ohio.. 


133 


G».... 


m 


Ark.. 


185 


ni.... 


186 


Ohio. 


127 


MiB6.. 


188 


Qa ... 


129 


Ohio.. 


130 


ac... 


131 


Nov.. 


138 


na... 


133 


Ky.. 


134 


Iowa. . 


139 


Tenn . 


136 


N.J.. 


137 


KaD8 . 


138 


Tex... 


139 


Cal... 



9006 


21005 


9011 




24035 




9015 


21013 


8505 


31004 


8103 




244 




9038 


21034 


25014 




9013 


21018 


15018 


15018 


89005 




•33032 




9080 


21018 


7004 


19004 


15001 


15001 


9089 


21085 


14008 


14002 


16419 


45001 


16008 


16002 


20003 


20003 


27011 




19007 


19607 


8111 


7019 


33013 




8577fl 


31005 


46011 





Cleveland, Leavitte- 
bnrgh. 

Sandusky, Chicago, 

O. 
Toledo, Trenton 

Crossing. 

Colombus, Delaware. 

Hempstead, Austin . . 

Frankford Junction, 
Kensington Station. 

Bangor, Bncksport. . . 
Salamanca, Dayton . . 
EIroy, Saint Paul .... 

Springfield, Sandusky 
Macon, Atlanta.... 



Argenta, Altus 

Saint Louis, Evans- 
ville. 



Portsmouth, Heed's 

Mills. 
Mobile, Columbus . . . 



Atlanta, Charlotte. . . 
Hamilton, Richmond. 
Columbia, Florence . . 

Reno, Virginia City . . 

Jacksonville, Chatta- 
hoochee River. 



La Grange, Lexing- 
ton. 

Keokuk, Viele Junc- 
tion. 

Nashville, Hickman . 

Glassborongh, Mill- 
ville. 

Topeka, Kansas City. 

Bremond, Waco , 



Atlantic and Great Western . 



Baltimore &. Ohio, (lessees San- 
dusky, Mansfield Sc Newark.) 
Toledo, Canada Southern and 
Detroit. 

Cleveland, Columbus, Cincin- 
nati and IndianapoUs. 
Houston and Texaa Central . . . 



Pennsylvania.. 



Consolidated European and 

North American. 
Atlantic and Great Western . . 

West Wisconsin 



Cincinnati, Sandusky and 

Cleveland. 
Central Railroad and Banking 

Company. 



Little Rock and Fort Smith . . . 
Saint Louis and Southeastern . . 



Marietta and Cincinnati. 
MobUe and Ohio 



San Francisco, Lake- 
vlUe. 



Atlanta and Richmond Air 
Line. 

Cincinnati, Richmond and Chi- 
cago. 

Wilmington, Columbia and 
Augusta. 

Virginia and Truckee 



Jacksonville, Pensaoola and 
Mobile. 



Louisville, Cincinnati and Lex- 
ington. 
Chicago, Burlington & Quincy. 

Nashville and Chattanooga. . . . 

West Jersey 



Atchison, Topeka and Santa F6. 

HouBt4>n and Texas Central . . . 

San Francisco and North Pa- 
cific 





m 

lis 

< 


i 

I 
J 


49.75 


Pounds. 
1,108 


25 


28 


660 


30 


39.07 


859 


88 


84.75 


1,453 


30 


iia7 


1,094 


80 


8.95 


964 


87| 


19.35 


588 


88 


389.55 


969 


87 


198.4 


768 


83 


131.35 


751 


30 


103.52 


957 


80 


120 


899 


18 


164.75 


694 


83 


5< 


847 


85 


478.7 


659 


84 


866.50 


1,045 


84 


45.1 


887 


95 


82. OB 


869 


85 


51.75 


786 


16 


813.58 


616 


18 


67 


688 


90 


17 


574 


91 


170.88 


733 


90 


88 


784 


91 


49.84 


708 


98 


44.56 


634 


90 


34 


639 


95 
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185 



Size, &€., o 
car or 
ment 



Feet and inches. 
lU by 7.10. f. f., 

16.6 by 6.8, tf., 8.1 

16.9 by 9.3, 10.9 by 
9.3,f.t.8.L 

lIby9JJ, f.f.,a.l. 

14 by 7.3. tf., 8.1. 

13by6Ji|,8.1.... 



«.6by7.6.£f.,d.l 
14.4 by 7.10, f.f., 8.1 
40 by 9, If., 8.1. 



13.6by9,f.f.,a.L, 

and m.c 
I7.7byfi.7,f.f.,i.l. 



Uby«,£f.,8.1... 
Wby6.6,£f.,8.1. 

14.6 by 9.6. f.f., 8.1 
»by9,f.f.,a.l.. 



19.11 by 8.1U,£f., 

1.1. 
12by9,f.f.,8.1.- 

«.7by8.9,f:f.,8.1. 

13.10 by 8, 8.1.... 

16 by 8, (82 miles,) 
10 by 7, (131.75 
miles,) tt,B.\. 



8.6 by 6.1, £f., 8.1. 
15Jby8.9,(:f., 8.1 
12.«by8.8,f.t,8.1 
13by8.3,f.f.,8.1. 

13 by 8.6. (aver. 

,^^)f.f.,8.L 

Ml»y7.3,f.f.,8.L. 
13by9,iwl. ... 







1 


1 


'S 


a 








1. 




ft 


1 


Il 


F 


1 




g 
*^^ 


Bemarks. 






Is 




gg 


ti 


1 


n 




eS 


aa 


1 g 


1 


< 


h 


fi 




o 




DoUm} DoUs. 


DoUt. 


DoUt, 








S4 


94 50 


100 00 


4, 701 38 


4, 975 00 


July 


1,1876 


Part; reaidae 161.80, 113 
(186.) Uuder act 
of July 1-2. 1876. ' 


18 


93 00 


153 00 


3.604 00 


4,256 00 


Feb. 


16, 1875 


In June, 1875. Part; i 114 
















residue 1195, (49.) 
Part ; residue Il02, 




13 


92 00 


86 00 


3,594 44 


3.360 00 


July 


1,1875 


115 
















(102.) Ordered Oc- 


















tober, 1875. 




6 


90 00 


120 00 


9,337 50 


3,970 00 


July 


1,1876 


Under act of July 

12, 1876. 
In March, 1875. Or- 


116 


C 


90 00 


100 00 


10,683 00 


11, 870 00 


July 


1,1875 


in 
















dered April, 1876. 




18 


90 00 


88 00 


365 50 


359 60 Sept. 16, 1875 


60 days, from Dec. , 118 














1. 1875. Branch ; 


















main route |915, 


















(5.) 




19 


89 00 








Feb. 


1,1875 


New. In Sept, 1875. 
Owlered Oct., 1875. 


119 












16* 


88 SO 


90 00 


34,358 31 


35,059 50 


July 


1,1876 


Under act of July 

13, 1876. 
In Sept., 1875. Main 


130 


6 


88 00 


100 00 


17, 459 20 


19.840 00 


July 


1,1875 


131 
















route; branch ^30. 


















Ordered Uec., Iri75. 




13 


87 50 


100 00 


11, 493 13 


13,135 00 


Jan. 


1,1875 


In April, 1875. Or- 
dered Feb., 1876. 


183 


13 


87 30 


110 00 


9,037 30 


11.387 80 


July 


1,1876 


Under act of July 
13, 1876. 39 days, 
9 from March 15 


183 
































and 30 from May 


















15, 1876. 




Q 


85 00 








Oct 


1,1875 


In Jan., 1876. New. 
Ordered Apr., 1876. 


134 












13 


84 00 


110 00 


13,839 00 


18,123 50 


July 


1,1875 


Main route; branch 
45, (308.) In Mar., 
1875 ; reported Oc- 
tober, 1875. 


185 


19 


83 80 


158 00 


4,636 80 


8.848 00 


July 


1,1876 


Under act of July 

12, 1876. 
In Oct.. 1875. Main 


136 


7 


83 00 


135 00 


38,761 40 


59.087 50 


July 


1,1873 


187 
















route; branch 150, 


















(249.) Ordered 


















Nov., 1875. 




7 


81 00 


100 00 


31.586 50 


36,650 00 


July 


1,1876 


Under act of July 

18, 1876. 
Under act of July 

12 1876. 


138 


19 


81 00 


118 00 


3,653 10 


5,331 80 


July 


1,1876 


139 


7 ; 8100 


100 00 


6. 648 48 


8,308 00 


July 


1,1876 


Part; residue 9 148.50. 
(67.) Under act of 


130 
















[ 














July 12, 1876. 




7 


80 00 


73 39 


4. 140 00 


3,741 00 


July 


1,1874 


In March, 1876. Or- 
dered May. 1876. 


131 


11** 


80 00 


90 00 


17,081 60 


19,396 80 


July 


1,1875 


60 days, half from 
Nov. 15, 1875, and 
residue from Jan- 
uary 1, 1876. Main 
route; branch $20, 
(345.) 3 miles de- 
crease. 


133 


12 


78 30 


93 00 


5.346 10 


6, 164 00 


July 


1,1876 


Under act of July 
18 1876. 


133 


19 


78 00 


80 00 


1,386 00 


1,360 00 


July 


1,1875 


Part; residue lap, 

(110.) 
Under act of July 

13 1876. 


134 


121* 


77 40 


78 00 


13,991 47 


13,333 96 


July 


1,1876 


135 


13 


76 50 


100 00 


1,6R3 0U 


3,200 00 


July 


1,1876 


In March,' 1876.Un- 
der act July 13, 
1876. 


136 


7 


75 00 








Jan. 


1,1875 


In Jan., 1876. New; 

ordeTedApril,1876. 
In Mar.. 1875. New; 

ordered Mar., 1876. 


137 












6 


75 00 








July 


1,1875 


138 












7 


75 00 








July 


1,1874 


News in June, 1876. 
Ordered Sept., 


139 


























1876. Part; resi- 


















due 175, (140.) 
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140 

141 

142 
143 

144 

145 

146 

147 
148 
149 

150 
151 
152 
153 

154 

155 

156 

157 
158 
159 
160 
161 

162 



2 
3 



I 



^6 
}Z5 



Termini. 



Corporate title of company 
carrying the mail. 



Cal .. 



46011 



Sana . 33009 



N.Y.. 


1224 


Ala... 


6610 


N.Y.. 


1288 


Ohio.. 


9011 


Ind.. 


22004 


Ind 


22009 


N. Y.. 


1804 


Tenn . 


19008 


Utah. 


41003 


Dl... 


23005 


Vt... 


528 


N.Y.. 


1234 


Ky.. 


20007 


Ga.... 


15010 


8.C... 


14003 


Mich 


24008 


N.J.. 


2258 


Ind-. 


22013 


Ky... 


20011 


N.C.. 


13004 


Ga.... 


lliOOS 



17010 



Lakeville, Cloverdale. 



I 



Atchison, Lincoln 

Troy, Albany Junc- 
tion. 
Selma,Dalton 



21010 



22009 



19006 



20007 



15010 



14003 



7003 
22014 
20011 
13004 

15005 



Carthage, Theresa 
Junction. 



Sandusky. Chicago, 
O. 

Indianapolis, Peru . . 



Richmond, Chicago . 

Saratoga Springs, 

North Creek. 
Nashville, Guthrie. . 



Ogden, Franklin 

Sterling, East Saint 
Louis. 

Wells River, Mont- 
pelier. 

HicksviUe, Port Jef- 
ferson. 



Lebanon Junction, 
Richmond Junction. 



Savannah, Macon . 



Branohville, Charles- 
ton. 



Jackson, 7ort Wayne. 

Elisabethport, Sea 
Plain. 

State Line, Logans- 
port. 

Louisville, Elisabeth. 
town, Paducah. 

Goldsborough,GreenB- 
borough. 



Millen, Augusta . 



San Francisco and North Pa- 
cific. 

Atchison and Nebraska 

Delaware and Hudson Canal 

Co. 
Selma, Rome and Dalton 

TJtica and Black River 



Baltimore and Ohio, (l< 
Sandusky, Mansfield and 
Newark.) 

Indianapolis, Peru and Chicago. 

Pittsburgh, Cincinnati and 

Saint Louis. 
Adirondack 

Saint Louis and Southeastern . 

Utah Northern 

Saint Louis, Rook Island and 

Chicago. 
MontpeUer and Wells River.. . 

Long Island 

Louisville and Nashville 



Central Railroad and Banking 
Co. 



South Carolina 

Fort Wayne, Jackson and Sag- 
inaw. 
Central, of New Jersey 

Pittsburgh, Cincinnati and 

Saint Irf>ais. 
Loui8vllIe,Paduoah and South> 

western. 
Richmond and Danville 



Central Railroad and Banking 
Co. 



I 

t 



III 

111 

III 
tB5 



^ 



MUet. Pounds. 
56 



152.28 

6 
237.5 

20.50 



78 



76.4 

199i 

09.85 

g&82 
47.9 
61 

232.19 
130.35 

53» 



558 

547 
545 



513 



099 



225.5 


661 


25 


57.96 


578 


90 


46 


589 


23 


79.94 


645 


14 


291.36 


450 


99 


38.62 


443 


21 


36.50 


390 


23 



30 



SI 



749 

507 

563 

436 
499 

710 
641 
584 

518 



90 
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Ftetand ineheM. 
12 by 9, 8.1 



18.Sby&10,12by 

7,lf.c.,t.L 
Kor.a 



U by 7.8, £ £, 8. 1. 
«by9,£t,8.1... 



18.6 by 6.8, f. f., 

IS by 7.1. tf., 8.1. 

11 by 8.9. f. 1,8.1. 

13.6 by 5.10, tf., 

11.6 by 7.6., If.. 
1.1. 



8rff.,a.l. 
Wby9.4,f f.,8.1. 

Wby6.l0.,£f..a.l. 

13 by 8,ff..d.l. 
to Nortbport, 
16i m.; 8. 1. 
rraidae, 90 m. 

14 by 7.1, 1 1,8.1. 



Wby 7,11,8.1.. 



10 by 8,1 1,8.1.. 



10.6 by 9.11. 8.1 
Uby7.fixtur©8, 
M.4by8.7,l 1,8.1. 



10 J by 8, (aver- 
r8,ll,8.1... 



-V.^' 



•^ by 7,11, 8.1.- 



14 



10|* 
13 

6 

6 

7 



DoUt. 
75 03 



75 00 
75 00 
75 00 



75 00 

73 80 

73 80 
73 00 
71 10 

70 00 
70 00 
70 00 
70 00 

69 30 



69 30 

68 40 

68 00 
68 00 
67 50 
67 50 
67 50 

67 50 






DotU. 
50 00 



60 00 
150 00 
100 00 



153 00 
100 00 
75 00 



113 00 

50 00 
64 00 
45 00 



54 00 



80 00 



80 00 



51 00 



75 00 
64 00 
75 00 

79 00 



1^ 



DotU, 
4,300 00 



11,431 00 

450 00 

17, 812 50 



3,100 00 
6,356 40 
16,641 90 



3,413 80 

5,595 80 
20,395 30 
3,703 40 



5,394 53 



13, 314 35 



4,357 90 



6,583 76 



4,117 50 
15,673 83 
8,798 63 

3,585 94 



I' 



DoUs. 
3,800 00 



9, 136 80 

900 00 

33,750 00 



4,356 00 
8,400 00 
16, 918 50 



5,376 00 

4,035 00 

18. 647 04 

1,737 90 



4,135 60 



15,370 00 



5,080 00 



4,937 83 



4,575 00 
14,860 16 
9,776 35 

4,196 87 



July 1,1874 

Jane 1, 1876 
Feb. 1. 1876 
July 1,1875 

Mar. 15, 1875 

Deo. 10, 1875 

July 1,1876 

July 1,1876 
July 15, 1875 
July 1,1876 

Aug. 3.1875 
Mar. 15, 1876 
Jan. 1, 1876 
Aug. 1.1875 

July 1,1876 



July 1,1876 

July 1,1876 

Apr. 18, 1876 
Nov. 15, 1875 
July 1,1876 
July 1,1876 
July 1,1876 

July 1,1876 



In June, 1876. Part; 
renidne new, $75, 
(139.) Ordered 
Sept., 1876. 

In J Que, 1876. Or- 
dered Aug., 1876. 

Branch ; main route 
♦152, (64.) 

In Oct., 1875. Under 
contract to June 
30. 1875. Ordered 
Jan., 1876. 

Part; residne 150, 
(262); branch $57, 
(205.) In Mar., 
1876. New; or- 
dered May, 1876. 

60 days, fh)m Deo. 
15, 1875. Part; 
residne $245,(30.) 

$600 for Hide service. 
Under act of July 
12. 1876. 

Under act of July 
12, 1876. 

New ; ordered July, 
1876. 

Under act of July 
12, 1876. To be 
consolidated with 
HI. route 2:U)32. 

In Aug., 1875. .56 
m. decreane. 

In Mar., 1876 



In Jan., 1876 

In Oct, 1875. 30 
miles at $60. New; 
ordered Mar., 1876. 

Main route, part; 
residue $40.50. 
(318;) branch 

$54.90, (214.) Un- 
der act of July 12, 
1876. 

38 days, 8 from Mar. 
15 and 30 from 
Mav 15, 1876. Un- 
der act of July 12, 
1876. 

Branch; main route 
$63. (177.) 1.25 
miles decrease. 
Under act of July 
12. 18T6. 

In Mar., 1876 



New 

Under act of July 
12. 1876. 

Under act of July 
12, 1876. 

Part ; residue 

$118.80, (87.) Un- 
der act of July 12, 
1876. 

40 days, 10 from 
Mar. 15 and 30 
from May 15, 1876. 
Under act of July 
12, 1876. 



140 

141 
142 
143 

144 

145 

146 

147 
148 
149 

150 
151 
152 
153 

154 



155 



156 



157 
158 
150 
160 
161 



163 
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163 

164 

165 
166 

167 

168 
169 
170 

171 
179 
173 



174 



175 
176 



177 



178 



179 
180 



5 
I 



Ohio.. 
Ga.... 

Ky... 

Md... 

Ind... 
Ohio.. 
Miu.. 
Gft... 

Mias.. 
MiM.. 
Ga... 



Ga .. 



Ohio.. 
Ga.... 



S.C... 



S.C... 



N.Y. 
UUh. 



9045 
1^11 

'.WOIO 
3507 

•J9008 
9047 

18U0S 
6013 

7009 
18003 
15016 



9053 
6006 



14003 



14003 



1990 
41009 



91041 
15011 

'20010 

10006 

22008 
•21043 
18009 
15013 

18009 
18003 
15016 



15016 



91049 
15007 



14003 



14003 



Termini. 



Lorain, TThriohsville 



Maoon, Colombns. . . 



Evansville, Guthrie.. 



Baltimore, Williams- 
port. 



New Albany, Mlohi. 

f^arn City. 
Mansfield, Toledo 

Memphis, Grenada. . . 

Maoon, Bnmswlck. . . 



Memphis, Grenada. . . 

^ y ioksbnrgh , Jackson 

Macon, Fort Valley. . 

Fort Valley, Bofaula. 



Marietta, Farkers- 

bargh. 
Union Point, Athens 



Kingsville, Angnsta. 



Kiogsville, Colombia. 



Buffalo, Jamestown . . 

Salt Lake City, Provo 
City. 



Corporate title of company 
carrying the mail. 



Cleveluid, Tnsoarawas Valley 
and Wheeling, (late Lake 
Shore and Tuscarawas Val- 

Southwestern 



Saint Louis and Southeastern 



Western Maryland . 



Louisville, New Albany and 

Chicago. 
Pennsylvania 



Mississippi and Tennessee . . . 
Macon and Bruaswtok 



Mississippi and Tennessee . . 
Vicksborgh and Meridian. . . 
Southwestern 



Southwestern . 



Marietta and Cincinnati. 
Georgia 



^uth Carolina.. 



BuflUo and Jamestown.. 
Utah Sontheni 



a 



Mil€§. 
109.45 



100.94 



110.66 



91.62 



88.10 
101.7 
168 



10L7 



4&5 



89.50 



115i34 



15^87 
30.99 



118 



a5w7 



7L09 



Sf=8 . 

< a 



FoundM, 

518 



517 



511 



509 



506 90 

499 • 99 



479 



384 



475 



IH. 



I7H 



475 171 



466 95 < 

375 95! 



451 16 



365 • 95 
361 15 
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Ftet and inelus. 
14.7 bv9,f.f.,a.l. 



12.8 by 6.3. t f, 
8.L 



lL6by7.6,t£,a.l. 

10.6 by 8, £f., 8.1. 

11 by 7, tf.. 8.1... 
lObT 6^ fixtures, 
13.2 by 6.10, f. f., 

8.L 

U.6by6.8,£f:,8.1. 



12.9* by 6.10, If., 
12by7.2.£f.,8.1 
12.8by6.3,f.t,B.l. 

118 by 6.3, tf., 8.1 



1>>C; nor. a.... 
«i6by8.6,£f.,fcl 

"by 8,11:, 8.1... 

Wby8,tf.,8.1... 

Mby7,tf.,8.1... 
M>>yW,tll,a.l.. 



ei* 



DoOt. 
67 SO 



DoUg. 
50 00 



67 50 100 00 



67 50 

67 50 

67 50 
65 70 
65 70 
65 00 



64 80 



64 80 



64 80 



64 80 
64 00 



63 00 



63 00 



63 00 
63 00 



108 00 

75 00 

50 00 
60 00 
65 00 
50 00 

80 00 
100 00 



7U 00 



50 00 
75 00 



70 00 



70 00 



S 

§ 

B 

Dolls. 
6, 915 3d 



6, 613 45 



7, 460 55 11, 951 28 



6,184 35 

19, 440 00 
5,788 17 
6,681 69 

12,290 00 



6, 610 50 
2,048 40 



7, 474 03 



1,028 37 
2,794 88 



1, 619 10 



£§ 
& 






® a p 

9 i> 9 



Bemarks. 



Dolls. 
5,123 50 



10, 094 00 



6,657 30 



14, 400 00 July 



ISB 



July 1,1876 

July 1,1876 

July 1,1876 
July 



5,386 00 
6,610 50 
9,400 00 



8.136 00 
4,550 00 



8,0TJ 80 



793 50 
3, 315 00 



7,434 00 8,200 00 



2,149 00 



July 
July 
July 



1,1876 

1,1876 
1,1876 
1,1876 
1,1875 



July 1,1875 

July 1,1876 

July 1,1876 

July 1,1876 



July 
July 



1,1876 
1,1875 



July 1,1876 



July 1,1876 



Feb. 
Oct 



1,1875 
1,1874 



Under act of July 
12, 1876. 



45 days, 15 from 

Mar. 15 and 30 

from May 15, 1876. 

Under act of July 

12, 1876. 

To be consolidated 

with III. route 

33032. Under act 

of July 12,1876. 

In March, 1876. 6.12 

miles formerly at 

$40. Under act of 

July 12, 1876. 

About 15 poundfl per 

day not wei^ihed. 

Under act of July 

12, 1876. 
Under act of July 

12, 1876. 
In Oct., 1875. Main 
route ; branch $40, 
(328.) Under con- 
tract to June 30, 
1875. Ordered Dec., 
1B75. 
In Oct, 1875. Under 
contract to June 
30, 1H75. Ordered 
Dec, 187.'>. 
Part ; resid lie 94C.08, 
(285.) Under act 
of July 12, 1876 
Land -grant road. 
New ; extension. 45 
days, 15 from Mar. 
15 and M t^om 
May 15,1876. Main 
route ; branches 
145, 136, 131.50. 
Under act of July 
12. 1876. 
Main route, part ; 
residue, 164 80,(173;) 
branches $45, $36, 
♦31.50. Under act 
of July 12. 1876. 45 
days, 15 from Mar. 
15 and 30 from May 
15, 1876. 
Uuder act of July 12, 

1876. 
In Oct., 1875. l.OH 
miles decrease. #240 
m. m. Under con- 
tract to June30.1875. 
Ordered D^-c, ltf75. 
Main route; branohea 
968.40, m, $40.50. 
(156,178,317.) 11.28 
miles decrease. Uu' 
der act of July 12, 
187a 
Branch; main route 
$63, (177.) 5 miles de- 
crease. Under act 
of July 12,1876. 
New ; in March, 1876. 
rdered May, 1876. 
In July, 1875. New; 
ordered Oct., 1875. 



163 



165 

166 

167 
168 
169 
170 

171 
172 
173 



174 



175 
176 



177 



178 



,179 
180 
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181 
182 



183 
184 



185 
186 

187 

188 
189 



190 
191 
19S 

193 

194 

195 
196 

197 
198 



199 



900 
901 

908 



I 

CO 



Ohio. 
Ohio. 



N.Y. 
Ga... 



Ky... 
Ohio.. 

Ga... 



9035 
9040 



1284 
6016 



90002 
9006 

15013 
17009 



Colo.. 
Cal... 
N.J.. 

Ill .. 

Ky... 

N.C-. 
iDd... 

Va... 
Ga.... 



S C .. 



R.1... 

Miss 

Ohio.. 



38005 
46017 
2106 



90016 



13001 
22090 



4415 



6008 



5602 



18004 
90U 






21031 
21036 



1501b 
20002 
21005 

15013 

17009 
17000 



20016 



13001 
22021 



11015 



15009 



14001 



Termini. 



North Bend, Hagers- 

town. 
Colambas, Athena . . 



Caynga, Ithaca 

Thomaeyille, Albany 



Lexington, Kicholaa- 
vUle. 

Leayittsbnrgh, 
Sharpaville. 



Haoon, Bmnswiok . . 



Selma, York Station 



York Station, Heri- 



Kit Carson, West 
Las Animas. 

Los Angeles, Ana- 
heim. 

Washington, Baston . 



Peoria, Jacksonville. 
Maysville. Paris 



Raleigh, Weldon 

Kichmond, Fort 

Wayne. 
Portsmoath, Weldon . 



Dnpont, Bainbridge. 



Columbia, Greenville. . 



Wiokford Landing, 
\ Wiokford Junction. 
18004 Mobile, Columbus . . . . 



21024, Hamilton, Indianapo- 
lis. 



Corporate title of company 
carrying the mail 



White Water Valley 

Columbus and Hocking Valley 



Cayuga 

Atlantic and Golf 

Kentucky Central 

Atlantic and Great Western . . 



Macon and Brunswick . 



Alabama Central. 



.do. 



Arkansas Valley . . 
Southern Pacific. .. 
Morris and Essex . 



Peoria, Pekin and Jacksonville 
Maysville and Lexington ... 



Raleigh and Gaston 

Grand Rapids and Indiana 

Seaboard and Roanoke 



Atlantic and Gulf.. 



Greenville and Colombia. . 



Newport and Wiokford Rail- 
road and Steamboat Comp'y. 
Mobile and Ohio 



Cincinnati, Hamilton and In- 
dianapolia. 



•8 



MUsa. 
72.58 



77.40 



3a 05 
6a T9 



13 
34.65 

188 

8L7 
96.5 



56 

91.7 
14.40 

87.40 

50 

97 
91.50 

79.96 
106.46 

144.01 



3.40 
479.7 



Poundt] 
444 25 



438 22 I 






354 

347 17i; 

493 92 



417 



439 



411 



411 



373 
331 



416 



403 
398 



319 



304 



304 



301 
758 

S79 



95 



18 



16i 



m 



m 



15 



30 
19 
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car 
mei 



Feet and %neh€M. 
Wby7.8.tf.,8.l.. 

16by8.6,tf..B.l . 



9.6 by 7.6, ft, 8.1 
J8by6,tf.,B.l... 



18bT6.6,fixtan«, 
Ii4by7.10,£f:,8.1 

14 by 7,1:1, B.1... 



M4 by 79,13 by 7, 
m,8.L 



114 by 7^ 12 by 7, 

£1,8.1 



^ b.e.;aM>r. a 

Bor.a 

11.7 by 7.7, 11,8.1 



13.4by 8,11, 8.1. 
Wby7.«,lt,8.1. 

12 by 9,11. «.!... 

14.8 by 6.10, fix- 
tare*, g.L 

» 6 by d.6, 1 1 c. 
aod m. 0.. 8. L 



18 by 8, 12 bye,! 
t,a.L 



Hy 7.11, 8.1. 



Ko apt; nor. 8 . 
a.« by 8.6, 11, 8.1 

"•5 by 7.3, 11, 8.1 



7 
7 
6 

6 

6 
12 

61^ 



DoUg. 
62 10 



62 10 



62 00 
62 00 



61 20 
6120 



60 30 6500 



60 30 



60 30 



60 00 
60.00 
60 00 

60 00 

59 40 

59 40 
50 40 

59 00 
58 00 

58 00 



58 00 
57 60 

57 60 






DolU 
6;i 5U 



87 50 



50 00 
50 00 



75 00 
50 00 



56 00 



50 00 



75 00 
59 00 



75 00 
50 00 



75 00 



50 00 



75 00 



82 00 
50 00 



i 

a 



DoUt. 
4,5U7 22 



4.806 54 



2,350 10 
3,768 98 



795 60 
2,120 58 

11,336 40 
4,926 51 



664 00 

5,244 00 

2,970 00 

5,761 80 
5,435 10 

4,676 34 
6, 175 84 

8,352 58 



27,227 52 
5,730 62 



if 

9 M 



DoUt. 
4,536 25 

6,772 50 



1,902 50 
2,916 50 



975 00 
1,T32 50 

12,220 00 
4,575 20 



720 00 

6.555 00 

2,950 00 

7, 275 00 
4,575 00 

6,000 00 
5,275 00 

10. 762 50 



38,761 40 
4,974 50 



July 1.1876 

July 1.1876 

Nov. 1,1875 

July 1,1873 

July 1,1876 

July 1,1876 

July 1,1876 



July 1,1876 



July 1.1876 



July 1,1874 

Nov. 16, 1875 

July 1,1873 

July 1,1875 

July 1,1876 

July 1,1876 

July 1.1876 

July 1,1875 

July 1, 1873 

July 1,1875 



Sept. 21, 1874 
July 1,1876 

July 1,1876 



Under act of July 12, 

1876. 
MaiD route; branch 

$40.50.(321.) Under 

act of July 12,1876. 
In Nov., 1875. 
60 days, in Jan. and 

Oct.. 1675. 2.46 mUe8 

Part; residue 1 106.20, 
(100.) Under act of 
July 12, 1«76. 

Part; n*aiduo $04.50. 
(113.) 3.04 miles for- 
merly at$6tj. Under 
actof Jnly 12,1876. 

Main nrnte; branch 
$36. Under act of 
Jnly 12, 1876. 46 
days, 16 from Mar. 
15 'and 30 from May 
15, 1876. 7 trips part 
of the year. 

Under act of July 12, 
1876. 45 days, 15 
fh)m March 15 and 
30 from May 15,1876. 
Average speed. 

New; extension of old 
route. Under act of 
July 12, 1876. 45 
days, 15 from Mar. 
15 and 30 from May 
15, 1876. Averages 
speed. 

In Sept., 1875. New 
ordered Jan., 1876. 

In Aug., 1876. New ; 
ordered Sept., 1876. 

In July, 1874 ; report- 
ed Nov., 1875. Part ; 
residue $131. $141, 
(81.) Ordered Dec., 
1875. 

In March, 1875. Or- 
dered Sept., 1876. 

Under actof July 12, 
1876. 

...do 

...do 

In Oct., 1875. Under 
contract to June 30, 
1875 .74 mile de- 
crease. 

60 days, in Jan. and 
Oct., 1875. Branch ; 
main route $120.(86.) 
.98 mile increase. 
Ordered Dec . 1875. 

In Oct., 1875. Ordereil 
Nov., l«75. .51 
mile increase. Main 
route; branches $541. 
(262. 267.) Under 
contract to June 30, 
1H75. 

In Oct., 1875. New ; 
ordered Dec, 1875 

Under iict of July 12, 
1876. Land • grant 
road. 

Under act of July 12, 
1876. 



181 
182 



183 

184 



185 
186 

187 

188 
189 



190 
191 
192 

193 

194 

195 
196 

197 
198 

199 



200 
201 

202 
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F. — Table showing the re-adjustment of the rates of pay per mile on railroad-routes 



^ 


^ 


1 
1 


1 


Termini. 


Corporate title of company, 
carrying the mail. 


i 

.a 

M 


Hi 
fit 

m 


i 

3 


830 


Utah. 


41008 




Provo City, York .... 


UtahSoathem 


MiUs. 

in 


PowuU. 
835 


15 


831 


HI.... 


83050 




Bohinson, Danville. . . 


Paris and Danville 


82.38 


833 


18 


838 


Ohio.. 


9037 


31033 


SprlnKfleld,Colamb as 


Cincinnati, Sandasky and 

Clevpland. 
New York Central and Hud- 

son River. 
Delaware and Hudson Canal 

Company. 


45.86 


838 


30 


833 
834 


N.Y.. 
N.T.. 


1811 
1333 




Koohester, Charlotte 
Schenectady, Ballston 


9 
16 


885 
884 


35 

30 


835 


S.C... 


14010 


14010 


Port Boyal, Angusta 

Dayton^'Richmond. . . 

Greensboro', Salem . . 
Clayton, Chestertown 


Port Royal 


118.8 


306 


80 


836 

837 
7.18 


Ohio.. 

N.C-. 
Md... 


9034 

13013 
3513 


31030 

13013 
10013 


Pittsburgh, Cincinnati and 

Saint Couis. 
Northwestern North Carolina . 
Kent County 


43 

89.31 
30.80 


886 

884 

880 


85 


839 

840 
841 


Me ... 

Mich. 
Ky... 


831 

34008 
9796a 


80013 


West Watervllle, 

North Anson. 
Jackson, Fort Wayne 

Anchorage, Shelby 

ville. 
Georgetown, Selby- 

Washi'ngton, Oska- 

loosa. 
New York, Babylon. . 


Fort Wayne, Jackson and 

Saginaw. 
Louisville, Cincinnati and 

Lexington. 
Breakwater and Frankford. . . . 


85^7 

96.83 

19 


880 
830 
817 


80 
83 

80 


848 


Del... 


3406 


9506 


19.30 


803 


14 


843 
344 


Iowa. . 

N. Y.. 


37016 
1895 




Chicago, Rock Island and Pa- 
cific. 
Southern , of Long Island 


54.01 
36.85 


808 
185 


34 
90 


845 


Wis.. 


35086 




Eau Claire, Chippewa 

Selby vUle, Stockton. . 

Rhine Cliff, Boston 
Comer. 


Chippewa Falls and Western.. 


11.67 


183 


85 


84ft 


Md... 


3517 




Worcester 


31.44 


181 


14 


847 


N.T.. 


1813 




Rhinebeck and Connecticut . . . 


35w8 


179 


l-^ 


848 


Vt.... 

Miss.. 


533 
7004 


18004 


White River Junction, 

Woodstock. 
Artesia, Colambns .. 


Woodstock 


14.53 
14 


176 
171 


la 

9 


849 


MobUe and Ohio 


350 


N.Y.. 


1896 




Flashing, Whitestone 


Flushing, North Side and 
Central. 


3.18 


163 


854 


851 


Mich . 


34036 




GroBse Isle, Fayette . 


Chicago and Canada Southern . 


70.30 


160 


25 


?59 


ni 


33048 




Terre Haute, Peoria. . 
Newark, Mont Clair. 


Dlinois Midland 


179.93 


16U 


97 


853 


N.J.. 


3134 




Newark and Bloomfield 


5.67 


157 


25 


854 


m 


33043 




SltrAAtnr A 1 tmnon t 


Chicairo and Paducah ........ 


156.80 


IS2 


30 


855 


Cal .. 


46016 




Saucelito, Tomales. . . 


North Pacific Coast 


49.18 


146 


16 


856 


m... 


23039 






Indianapolis, Bloomington and 
Western. 


103.70 


144 


20 


857 


N. Y.. 


1896 




Baydde.Manhasset.. 


Flushing, North Side and Cen- 
tral. 


ao3 


144 


«H 


858 


N. Y.. 


1810 








9.4 


139 


IB 
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in Slatm in wMek the cantraet-ierm eae/nred June 30, 1876, ^c— Continued. 



Siz«.i:o.,ofmAil- 
car or Apart- 
ment. 



Fed and inehet. 

15bya9,tf.,8.1. 



12 by 7, iiztorea, 

16by&6.£f:and 

m. c, ■. L 
b.e.; oor.a 



CO r. a . 



10.«bye.lO.,lf., 

s.1. 



Hbya7,lf;a.l. 

2ibyaa,if..8.i. 

ltby«,tf..8.1... 



ia.6 by «.«,t 1,8.1 

10.4by7.a»tf.,8.1 

r.a.inliLe.,d.l... 

'<by7,flxtiir«s,8.1 

10by»,i:i,a.l. 

12 bye, ft, 8.1. 

b.&; nor.a.^.. 

*by7,flxtiir6a,8.1 

7byfl,lf,e.l.... 



Kc; nor. a.... 
in b. e. ; no r. a . 

I21>yj^tt,8.1. 

10.91»y9A£t.&l 
lU by 8.8^11. 8. 
Boq»i; nor.*.. 

labya. 11,8.1. 
11 br 6, flxtues, 
10bT7,fixrBltiire, 



inb.o 15* 50 00 

10 p o 



13 



11 



DoUt. 
98 00 



59 00 
53 00 
53 00 
53 00 

5>30 



51 30 



51 30 
51 30 



.M 00 
51 00 
51 00 
50 00 
50 00 
50 00 
50 00 
50 Oo' 
50 00 

50 00 
50 00 

50 00 

50 00 
50 00 
50 00 

50 00 
50 00 
50 00 

50 00 



is 



DoUt. 



50 00 



50 00 



50 00 



65 00 



50 00 
75 00 



50 00 
"5700 
50 00 



60 00 



48 60 



40 00 



1 

B 

3 . 

n 
i 

a 



DoUt. 



8,384 73 



838 00 



5,755 86 



3,154 60 

1.503 60 
1,580 04 



1, 310 70 

4,937 83 

969 00 



700 00 



383 50 



5,135 00 



IE 
h 

c a 



ft 



a o 



Keiuarks. 



DoUt. 



Deo. 16, 1875 



Oct 1.1875 

3, 393 00 Jan. 1. 1875 

I 

Oct 1,1875! 

I July 1, 1873 ! 



800 00 



5, 614 00 July 1, 1876 ; 



3,730 00 



July 1,1876 



1. 465 50 July 
3, 107 50 July 



1, 1876 
1,1876 



1.385 00| Jan. 10,1876 

5, 518 74| July 1, 1875 

950 00 July 1, 1873 

Jan. 16,1875 

Feb. 16,1876 

Nov. 1,1874 

Feb. 1,1875 

Nov. 1,1875 

Jan. 1,1876 



840 00 



875 56 



4,108 90 



Nov. 1,1875 
July 1,1873 

Nov. 1,1874 

Jan. 16,1874 
Mar. 16, 1875 
July 1,1873 

Oct 16,1874 
Apr. SO, 1875 
July 1,1874 

Nov. 1,1874 

8ept 15. 1875 



In July. 1875. Ex- 
tenginn. New; or- 
dered Oct, 1875. 

New ; ordered Mar., 
1876. 

In April, 1875. Or- 
dered Feb.. 1876. 

In Nov., 1875. New; 
ordered Mar., 1876. 

60 days, in May and 
Aug., 1875. Or- 
dered Nov., 1875. 

51 days, 31 from 
Mar. 15 and 30 
from May 15, 1876. 
.08 mile decrease. 
Under act of July 
18, 1876. 

Under act of July 12, 
1876. 

...do 

11.25 miles formerly 
at $57. Underact 
of July 12, 1876. 

In March, 1876 



In April, 1875. Or- 
dered Nov.. 1875. 

In Aug.. 1875. Or- 
dered Nov., 1875. 

New ; ordered June, 
1876. 

In July, 1876. New ; 
ordered Aug.. 1876. 

In Aujs., 1875. New; 
ordered Nov., 1875. 

In May. 1876. New; 
ordered June, 1876. 

In Mar., 1876. New; 
ordered June, 1876. 

New ; ordered May, 
1876. In March, 
1876. 

In Jan., 1876. New; 
ordered Mar., 1876. 

In Oct, 1875. Or- 
dered Nov., 1875. 
Branch ; main 
route $82, (127.) 

Branch ; main route 
957,(204.) In Aug., 
1875. New ; or- 
dered Nov., 1875. 

New ; ordered Oct., 
1875. 

In Apr., 1875. New ; 
ordered Nov.. 1875. 

In July, 1874 ; report- 
ed Nov. 1, 1875. Or- 
dered Deo.. 1875. 

New ; ordered Nov., 
1875. 

In May, 1876. New 
ordered July, 1876. 

In Nov., 1875. Order- 
ed Deo., 1875. Main 
route; branch |45, 
(298.) 

Branch ; main route 
1.57,(304.) In Aug., 
1875. New ; order- 
ed Nov.. 1875. 

New ; ordered May. 
1876. 



830 



233 
233 



234 



235 



236 



237 

238 



239 
340 



241 
348 



343 
344 



345 
246 



347 



348 
849 



350 



351 



953 



354 
855 



356 



257 
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S61 
S69 

263 
i64 
965 



966 
967 



968 
S69 

270 
271 
972 
273 
974 

275 
976 
277 

278 

279 

280 

281 

282 

283 
284 

985 



I 

CO 



Pa.... 
Mass 

Wis .. 
N. Y.. 

Oreg.. 
Pa.... 
S.C... 



Cal.. 
S.C.. 



Md... 
Ohio.. 



9496 
755 

25025 
1288 

44002 
2500 
5602 



46015 
5602 



3520 
9052 



Mass 754 
Mass . I 753 
W. Va ;i2005 
Ga....| 6088 
N. C . . 5216 



Pa.... 
Pa.... 
N.C.. 

Ohio.. 

Ky... 

Pa.... 

Ohio.. 

Ind.. 

Ohio. 
Ohio. 



2493 
2492 
13003 

I 9026 

20017 

j 2431 

9024 

122027 

9041 
i 9050 



8094 



York, Delta 

North Brookfield, 
EastBrookfield. 

Galena, PlatteTille... 

Theresa Janction, 
Clayton. 



Portland, Saint Jo- 

I seph. 
I New Castle, Stone- 

I borough. 
14001' Cokesbory, Abbe- 
ville Conrt Honse. 



14001 



Elmira, "Winters 

Bel ton, Anderson 
Court Hoase. 



i Emmittsbargh, 

I Rocky Uidge. 
210481 Dyson's, Cumberland 



New Bedford, 
River.^ 



Fall 



Ashburoham Depot, 
Ashbnmham. 

Ritchie Court-House, 
Pennsborongh. 
15017 Fort Valley, Perry. . 



I 



Sandford, Egypt De- 
pot. 



Phillipsburgh, Mor- 
risdale Mines. 

Antentown, Lltg^d- 
ville. 

13003 Wilmington, Char- 
lotte. 



21022 

20017 

8031 



Dayton, Union City.. 

Lexington, Mount 
Sterling. 



Miss.., 18003 



Sinking 
Saint 
Logans- 



Columbia, 

j Springs. 
21020' Fremont. 

I Mary's. 
22028, Rockville, 

Sort, 
es, New Lisbon... 
210461 Painesville, Youngs- 
I town. 

18003' Jackson, Meridian... 



Peach Bottom 

Boston and Albany Railroad 
Company, (lessees North 
Bloomfield Railroad.) 

Galena and Southern Wiscon- 
sin. 

Utica and Black River 

Oregon Central 

New Castle and Franklin 

G reenville and Columbia 

« 

Yaca Valley 

Greenville and Columbia 

Emmittsbargh 

W. H. and C. B. Stevens, pro- 
prietors of the Eastern Ohio 
Railroad. 

Fall River 

Ashbumham 

Pennsborongh and HarrisviUe 

Southwestern 

Western 

Pennsylvania 

Bell's Gap 

Carolina Central 

Dayton and Union.. 

Louisville, Cincinnati and 

Lexington. 
Reading and Columbia 

Lake Erie and Louisville 

Logansports CrawfordsvlUe 

and Southwestern. 
Atlantic and Great Western .. 
Painesville and Youngstown . . 

Vicksbnrg and Meridian 





Average weightof 
mails whole dis- 
tance per day. 


1 
J 


15.56 


Pwmdi) 

133 1 15 


4.41 


130 29 

1 


30.69 


199; 12 


16.95 


128 


20 


4a 61 


120 


19 


36.5 


105 


15 


11.81 


101 


15 


18 


100 


20 


10.01 


96 


15 


7 


96 


91 


7.8 


69 


15 


15 


60 


25 , 


9.89 


57 


»! 


9 


54 


12 ; 


ia32 


49 


15 ' 


7 


93 


1 


3.69 


93 


so 


&89 


11 


isl 


195.90 


969 


nj 


4a 17 


960 


» 


33.84 


967 


93 


39.70 


950 j 90 


89.35 


947 , 20 


99.10 


247 99 


33.94 
60.19 


945 : 90 
929 18 

1 


95.9 


379 


18 

t 
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m States in wkidk the eontraci-ierm expired June 30, 1876, ^*o.— Continaed. 



SiM, &0., of moil- 
ear or apart- 
ment. 



FeMand ine/us. 
8.6 by 7.3, fix- 

tore*, 8.L 
inKe 






13by7,f.f.,fcl. 

in cbarjce of bag- 
(»ge-nia»ter. 

ebyB, tf., 8.1.. 

Uby3.10, f.f., &1 

in charge of con- 
ductor. 



io b. c; DO r. a. 
»by7.£f..al 



in express-car., 
(by 4, £f.; nor. a 



in\i.c 

no spt.; Dor.a .. 
» by 7.4 ; DO r. a. 
3by4: nor. a... 
nor. a 



Kc^Dor.a j 6 

7by 6.6; no r.a..| 6 
Mby8.IUf.f., a.1' 13 



I 



II by 7.4. If, a 1. 

8.«by6,f.f.,al., 

•Dd b. c. 
14by6.6,f.f.,a.l. 

13 by 7, fixtures, 

a I. 
»by8.9,tf:,«.l. 

15Jby7J,f.f.,al 
ttby6.tf.,al.. 

ttby7.8,f.f.,B.l. 



\DolU. 
50 00 

50 00 

50 00 
50 OOj 

50 00 

50 00 

j 50 00 



50 00 
50 00 






Dolls. 



12 50 00 

13 I 50 00 



30 00 



1 
i 

a *^ 



30 00 



50 00 
50 00 
50 00' 
50 00 
50 00 

50 00 
50 00 
49 50 



81 00 



53 00 



49 so' 60 00 
48 60; 50 00 



48 

47 70 

47 70 

47 70 
46 60 

46 08 



50 00 

50 00 

50 00 

50 00 
40 00 

59 00 



DoUt. 



"3 
-•* . 

It 

IS 



590 50 



500 jO 



350 00 



9, 697 05 

2,384 42 

1,644 63 

1, 929 42 

4,262 00 

4, 393 17 

1,618 94 
2, 813 62 

4, 386 81 



DolU, 



345 00 






® fl a 

(0 9 V 



Jao. 20,1876 
Jan. 17,1876 

Jane 1,1875 
Mar. 15, 1875 

Apr. 1,1875 
Jaly 1,1^5 
Jnly 1,1875 



.* Jan. 16,1876 

292 50i July 1. 1673 



147 00 



10. 431 30 

2,890 20 

1,692 00 

1, 985 00 

4, 467 50 

4,605 00 

1,697 00 
2,517 36 

5^616 80 



Oct 
July 



1, 1874 
1, 1876 



July 1,1876 



Bemarks. 



In Mar.. 1876. New, 

ordered May, 1876. 

— do 



Deo. 


5,1875 


Jan. 16,1875 


Deo. 15, 1875 


July 


1, 1875 


Jan. 


1, 1876 


Feb. 


1,1874 


July 


1,1875 


Oct 


1, 1874 



July 


1.1876 


July 


1.1876 


July 


1.1876 


July 


i;i876 


July 
July 


1,1876 
1,1876 


July 


1,1876 



In Jan.. 1876. New; 
ordered Mar., 1876. 

Part ; residue $75, 
(144;) branch $57, 
(205.) New ; order 
ed May, 1876. 

In Sept., 1875. New; 
ordered Nov., 1875. 

lu Dec. 1875. New; 
ordered Jan., 1876. 

Branch ; main route 
$58, (199.) .31 mile 
increase. Under 
contract to June 30, 

1875. Ordered Nov., 
1875. 

In Aug.. 1876. New; 
ordered Sept., 1876. 

In Oct., 1875. Order- 
ed November, 1875. 
Bra n c h ; main 
route $38,(199.) .26 
mile increase. Un 
der contract to June 
30. 1875. 

In Jan.. Ifl76. New; 
ordered Feb.. 1876. 

New ; ordered Sept.^ 

1876. In July, 1876. 

In Mar., 1876. New; 

ordered May, 1876. 
In Mar., 1876. New; 

ordered April, 1876. 
In May, 1876. New; 

ordered Aug., 1876. 
In (X-t., 1875. New; 

ordered Feb., 1876. 
In August, 1875. 

Branch ; main route 

$ryO. Ordered Oct., 

Ib75. 
In Aug., 1875. New; 

ordered Oct., 1875. 
In Aug., 1875. New; 

ordere<l Nov., 1875. 
6.24 miles increase. 

In Dec, 1875. Un- 
der aot of July 12, 

1876. 
Under act of July 12, 

1876. 
— do 

...do 

...do 

...do 



— do 

9.38 miles formerly at 
$52. Under act of 
July 12, 1876. 

Part; residue $64.80, 
(172.) Under act of 
July 12, 1876. Land 
grant road. 



2S0 

260 

261 
262 

263 
264 
265 



266 
267 



268 
269 

270 
271 
278 
273 
874 

275 
276 
277 

278 
879 
880 
881 
888 

283 

884 
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286 


Ala... 


17003 


287 


Ohio.. 


9019 


S88 


Ala... 


17002 


289 


N.C.. 


13010 


290 


S.C... 


14006 


£91 


N.J.. 


2113 


292 


Ohio.. 


9039 


293 


Ky... 


•20013 


294 


Ind... 


22011 


295 


Ga.... 


15009 


296 


Ga.... 


15018 


297 


8.0... 


14009 


298 


lU.... 


23029 


299 


Ga... 


6146 


300 


HI.... 


23054 


301 


Pa.... 


2461 


302 


N.C.. 


5213 


303 


Ala... 


6611 


304 


Pa.... 


2494 


305 


Pa.... 


2489 


306 


Ala... 


17005 


307 


Ohio.. 


9010 


308 


m.... 


23032 


309 


Pa.... 


2495a 


310 


N.T.- 


1802 


311 


N.Y.. 


1803 


312 


FU... 


16003 



i70oa 



•21017 
17002 



Termini. 



Corporate title of company 
' carrying the mail. 



Montgomery, Ell t.inlal Montgomery and Eufaula 



Blanchestor, Hills- Marietta and Cincinnati. 

horoQgh. I 

Montgomery, Selma. . Western, of Alabama . . . 



S 

t 

a 
3 



OS 1 

^'^ ^ I i: ' 



Miles. Pounds. 



81.24 



233 I 16 



13010 Raleigh, Cameron . . . . 



14006 
7021 
21035 
20013 
22011 



15018 
14009 



15022 



8061 
13009 



17005 
•21009 



16003 



Florence, Cheraw 

Elmer, Salem 



Raleigh and Aaguata Air Line. 



21 

50 



5a 78 I 



I 

i I ' 

I 216 I 25 

I 205 I 23 

I I 

205 20 



Cheraw and Darlington . 
West Jersey 



Pittsburgh, Fort Wayne and 

Chicago. 
Shelby I 19 



Yonngstown, Cross 

Cut 
Anchorage, Shelby- 

ville. 
Cambridge City, Co- 1 Jeffernonvillc, Madison and | 68 

lambas. IndianapoliH. 
15009 Dupont, Bainbridge..! Atlantic and Gulf I 106.37 



40.88 


194 


13i 


16.60 ' 


188 


23i 


22.8 


185 


22 


19 1 


179 


18 



Thomas ville, Albany. 



I 



Atlantic and Gulf . 



Anderson C. H., Wal- ' Greenville and Colombia . 
halla. 



White Heath, Deca- 
tur. 



Griffin, CarroIIton .. 



Chicago, Byron 

Towanda, Bemioe — 
Charlotte, StatesyiUe 



Gainesville, Gaines- 
ville Junction. 
Beading, Statington . . 

Hollidaysbargh, Boy- 

er. 
Moscow, Somerville . . 



Oneida Mills, CarroU- 

ton. 
McLeansboro', Shaw- 

neetown. 



Larabee's, Clermont. 

Quaker Street, Sche- 
nectady. 

Nineveh Junction, 
Jefferson Junction. 

Pensaoola, Whiting 
Junction. 



Indianapolis, Bloomington and 
Western. 



Savannah, Griffin and North 
Alabama. 



Chicago and Pacific 

Sullivan and Erie Coal and 

Bailroad Company. 
Atlantic, Tennessee and Ohio. . 



Mobile and Ohio 

Philadelphia and Beadin;;. (les- 
sees Berks County Bailroad.) 
Pennsylvania '. 

Memphis and Charleston 



Ohio and Toledo 

Saint Lonis and Soaifaeastem . 



McKean and Buffalo , 

Delaware and Hudson Canal 
Company. 



.do. 



58.91 

( 

I 

35.06 

I 
32.35 , 

I 

59.86 ' 
I 
92.75 

29.32 

49.38 

22 

43.32 
21.25 
14.5 

IS 
41.25 

23.3 
15 

21 






160 Is 



I 
140 ! ITJ 



I 



133 



121 



20 
14 
15 

11 

1^ 
14 

18 

I 
15 

15 
30 



Pensacola and Louisville 44. 05 ' 338 13 
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14? 



Siz«,^tc,ofmai]- I ^ 

car or apart- | g 

ment. & 

t V 

< H 



« . 

1§ 

5." 






i 









It 
F 



laa 



Remarks. 



Feet and inehea. ' 

9.5by6.6.f.f..a.l 7|* 



b.c; no r.a ! 12 

13by8.6,tf.,B.l.- 7 



DolU: DoUs. 
45 90, 50 00 



45 90 
45 00 



I 



lI.SbyIi,£f.,8.1 '6 45 00 



13by 9.9.1f.,a.l. 

10.7 by 6.6; no r.a 

9.4 by 8.10, flx- 

torea, 8.1. 
13 bv 5, flxtnres, 

llby6,£ll, fcl.. 

«bv7,(aT.,)tf., 



13by6,tf.,a.l-.. 
lSby8,tf 



8 by 4, famitare, i 6 

I.L 



e.«by4.6.f:f.,fcl. 

».6byl0.1f..8.l. 
^3bT7.3,flxtares, 
9by*8,£f.,8.1.... 

in b. e. ; no r. a. . . 
«.»by5.«,lf..».l. 

V.c.;nor.a 

inbcc.; no r.a... 

IS by 10; no r.a.. 
12 by 6.6. tt, 8.1. 



8by5.6,(aT.,) fix- 
tares, a. L 
BO apt 



Tby7,8.1 

7.6by7,tt,8.1... 



6 
6 
6 

7 
C 

9.8* 
7 

6 

6 

6 
6 

6 
13 



45 00 
45 00 
45 00 
45 00 
45 00 
45 00 

45 00 
45 00 
45 00 



45 00 
45 00 
45 00 

45 00 
45 00 
45 00 
45 00 

45 00 
45 00 

45 00 
45 00 

45 00 
43 90 



81 00 
54 00 

53 00 

53 00 
60 24 
53 00 
51 00 
40 00 
56 00 

62 00 
40 00 
40 00 



4500 3000 



40 00 
50 00 



30 00 

41 66 
50 00 



50 00 



DolU, 
3, 728 91 



963 90 
2.250 00 

2, 645 10 

1,839 60 
747 00 

1,026 00 
855 00 

3,060 00 

4,786 65 

2,650 95 
1, 577 70 
1, 455 75 

2,603 70 



2,222 10 
990 00 



652 50 

540 00 
1,856 25 



1,902 96 



DoOs. 
4.062 00 



July 1,1876 



1,701 00, July 1,1876 
2, 700 00 July 1. 1876 



3, 076 34 


July 


1,1876 


2.166 64 


July 


1,1876 


999 98 


July 


1,1876 


1,208 40 


July 


1,1876 


969 00 


July 


1,1876 


2,720 00 


July 


1,1876 


6, 175 84 


July 


1,1876 



3, 768 98 



1,360 00 



1,294 00 



1,830 00 



1,940 40 
1,100 00 



500 00 
2.062 50 



2,202 50 



July 1,1876 



July 1,1876 
July 1,1874 



July 1,1875 



July 
July 
July 



July 
Oot 
July 
435 00 July 



Jnly 
July 



1,1875 
1,1873 
1,1875 

1,1873 
1,1874 
1,1874 
1,1876 

1,1876 
1,1875 



Aug. 16, 1875 
Mar. 15, 1875 

liar. 15, 1875 
July 1,1876 



48 days. 18 from Mar. 
15 and 30 from May 
15,1876. Underact 
of July 12, 1876. 

Under act of July 12, 
1876. 

45 days, 15 from Mar. 
15 and 30 from May 
15, 1876. Under act 
of July 12. 1876. 

Weight to Sanford, 
45.78 miles. 13mUe8 
formerly at $50. 

Under act of July 12, 
1876. 

In Mar., 1876. Under 
act of July 12, 1876. 

Under act of July 12, 
1876. 

...do 



...do 

Branch; main route 
1118.80, (88.) .11 
mile decrease. Un- 
der act of July 12, 
1876. 

1.88 miles decrease. 
Under act of July 
12, 1876. 

1.06 miles increase. 
U nder act of July 
12, 1876. 

Branch ; main route 
•50,1256.) In Not., 
1875. Ordered Dec., 
1875. 

In Deo., 1875. 1.14 
miles decrease. Or- 
dered Feb., 1S76. 

In Jan., 1876. New ; 
ordered Mar., 1876. 

New ; ordered July, 
1876. 

In Oct., 1875. .87 
mile increase. Or- 
dered Dec, 1875. 

In October, 1875. Or- 
dered Nov., 1875. 

In Aug., 1875. New; 
ordered Oct., 1875. 

In Aug., 1875. New; 
ordered Oct., 1875. 

Branch; main route 
•99, (108.) Under 
act of July 12, 1878. 

Under act of July 19, 
1876. 

Branch; main route 
184,(195.) In Mar., 

1875. Beported Oc- 
tober, 1875. Order- 
ed Oot, 1875. 

New; ordered May, 
1876. 

60 days, in May and 
Aug., 1875. Kew; 
ordered Nov.,1875i 

In May. 1875. New; 
ordered Nov., 187Sw 

.05 m. increase. Un- 
der act of Jnly 19, 

1876. Land-grant 
road. 



287 
288 



290 
291 
292 
293 
294 
295 

296 
297 
298 

299 

300 
301 
302 

303 
304 
305 
306 

307 
308 

309 
310 

311 
319 
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1 


.^ 


1 
J5 


o 

u 

C3 S 

5Z5 


Termini. 


carrying the maiL 


1 

! 


III 


1^ 

i 


1 


313 


Ind... 


.S032 


22033 


Frankfort, Kokomo.. 


Frankfort and Kokomo 


25.5 


Pound*} 

112 , 20 1 


314 


Tenn. 


19011 


19011 


Knoxville, Caryville. 


Knoxville and Ohio 


38.94 


121 


12 


315 
316 


Ky... 
Ala... 


'20006 
17017 


20006 
17017 


BanUtown Junction, 

Bardstown. 
Selma, Pine Apple... 

KiogsviUo, Camden.. 

Richmond Jnnction, 
Piah Point. 


Louisville and Nashville 

Selma and Gulf •. . . 


17.3 
43.19 


114 
110 


14 

10 


1 


317 


S.C... 


14003 


14003 


South Carolina 


39.25 


99 


n 




318 


Ky... 


20007 


20007 


Louisville and Nashville 


3a5 


9S 


13 


1 


319 


Ohio.. 


90M 


21050 


Athens, Scott's Land- 
OpeUka, Goodwater. . 


Marietta and Cincinnati 


37 


89 


1 

12! 


320 


Ala... 


17016 


17016 


Savannah and Memphis 


59.65 


77 


15; 

1 


321 


Ohio.. 


9040 


21036 


Lo^ansport, K" e w 
StraitsviUe. 


Columbus and Hocking Talley . 


13.02 


62 


1 

12 ' 

1 


39? 


Ala... 


17008 


17006 


Colnmbus, Troy ..... 

Greenebnrgh iStation, 

Xe\r Branswick. 
Selma, Pine Apple. .. 

Darant, Koscinsko. . . 

Mankato, Wells 

New Bridge, Stony 

Point. 
Cochran, Hawkins- 

ville. 


Mobile and Girard 


90 


274 


i 

18 i 


393 


X.J.. 

Ala... 


2118 
6617 


17017 


"Pftnnavlvftnlft 


29.13 
43.19 


106 
102 


1 

. 1 
25 1 


394 


Selma and Gulf 


! 

12 ' 


335 
326 


Miaa.. 
Minn.. 


7009 
26017 


18009 


New Orleans, Saint Louis and 
Chicago, (operating Missis- 
sippi Central.) 

Cf^ntral, of Minnewta 


21.57 
41.06 


84 
83 


12 
I*) 




327 


N.J.. 


2120 




New Jersey and New York. . . . 


27.18 


83 


25 




828 


Ga.... 


6012 


15013 


Macon and Brunswick 


10 


72 


34 




329 


Pa.... 
Ala... 


2485 
6614 


17014 


Meohanicsbnrgh, 

Dillfthnrgh. 
Opelika, Buffalo 


Cnnf bArlaud Valley 


8.85 
82.50 


58 

54 


15 
20 




330 


East Alabama and Cincinnati. . 




331 


Pa.... 
Md... 

Miss.. 


2498 
3519 

7007 


18007 


Oxford, Goshen 

Lake Roland, West- 
em Maryland Rail- 
road Junction. 

Muldon, Aberdeen. . . 


Peach Bottom 


ia75 

a5 

9 


36 
23 

u 


14 
17 

9 




332 


Northern Central 




333 


MobUe and Ohio 




334 


Ohio.. 


9042 


21038 


Newark, Shawnee ... 


Newark, Somerset and Straits- 
viUe. 
Vicksburgb and Brunswick .... 


41045 


63 


27 




335 


Ala... 


17021 


17021 


Eufanla, Clayton 


22.5 


54 


22 




336 


Ga.... 


15017 


15017 


Port Valley, Perry. . . 


Southwestern 


ia32 


SO 


13 




337 


Ind... 


22033 




Rockport, Hunting- 
burg. 


Cincinnati. Rockport and 
Soathwestem. 


3L08 


48 


15 
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in SkUes in which the cmiraoi-Urm expired June 30, 1876, <f-c.— Continued. 



Size, &c, of mail- 
car or apart- 
ment 



Fett and ifidus. 
10.10 by 7.2, t f., 

S.L 
6.2bj3, fixtore«, 

8.1. 

b.c.;nor.a 



7.3by6, i:f.,|l. 



Id charge of con- 
dactor. 



b.c. 



R8byJ».6,ff^B.l. 
a2by7,f.f.,8.1.. 

uib.o. ; nor. a... 
12by7.f.f.,8.1... 



in b.0. ; nor. a... 
7.3 by 6, fixtorea, 

n 

b.o.;nor. a 

8.3 by 7,1: f., 8.1.. . 

b.c.;nor.a 

nor.a 



locked box in b.0. 
eby4,f 11,8.1.... 
b.c.;nor.a... 
in b. c. ; no r. a. . . 



in b.c. ; nor.a... 
Uby9,f.f:,8.1.. 
3by4,al 



<^loMt 3 by 4 ; no 

r.a. 
10 by 8; in charge 

of oondactor. 



I. 

n 



DolU. DoUs. 
43 20 40 00 

40 50 

40 50 

40 50 



40 50 



40 50 



40 50 
40 50 



40 50 
40 32 



40 00 
40 00 

40 00 

40 00 
40 00 
40 00 

40 00 
40 00 
40 00 
40 00 

40 00 

36 oq 

36 00 

36 00 
35 00 



40 00 
40 00 
40 00 

50 00 

54 00 

50 00 
50 00 

40 00 
50 00 



50 00 



50 00 



30 00 



50 00 
75 00 
50 00 

50 00 



ZhlU. 
1, 101 60: 

1, 577 07 




700 65 
1, 749 20' 

1,569 63 

1,356 75 

1, 498 50 
2,415 83 

527 31 

3,628 80 



^1 



1,727 60 



400 00 



900 00 



360 00 

1.585 62 

810 00 

479 52 



DoUt, 
1, 020 00 July 



1, 557 60 July 

692 00, July 1. 1876 
1, 727 60' July 1, 1876 



1, 1876 Under act of July 12, 

I 1876. 
1,1876 ... do 



1, P97 50 July 
1, 809 00 July 



1, 850 00 July 
2, 858 80 July 

520 80 July 
4, 500 Oo' July 



Mar. 

2, 159 50 July 



500 00 



1, 1876 
1, 1876 

1,1876 
1,1876 

1, 1876 
1, 1876 



1,1875 
1,1875 



Oct 1, 1874 

Mar. 1,1875 

Nov. 1,1875 

July 1,1875 



Dec 16,1873 

€75 00 July 1, 1875 

Apr. 15,1875 

Jan. l,187f 



450 00 
3,303 37 
1,125 00 

666 00 



July 1,1873 

July 1,1876 

July 1,1876 

July 1,1876 

Oct 1, 1675 



...do 

48 days. 18 from Mar. 
15 and 3U from May 
15,1876. Underact 
of July 12, 1676. 

Branch; main route 
^3, (177.) 1.3 m. 
increase. Undur 
act of July 12, 1876. 

Main route ; part ; 
res. |69:{0, (154;) 
branch 154.90. (214.) 
Under act oi July 
12. 1876. 

Under act of July 12, 
1676. 

12.37 miles formerly 
at 140. In March, 
1876. Under act of 
July 12, 1876. 

Branch; main route 
162.10,(182.) Under 
actof Jul/12,1876. 

49 days, 19 from Mar. 
15 and liO from May 
15,1876. 7 trips from 
Aug. 1, 1876. Under 
act of July 12, 1876. 
Land-grant road. 

InOct,l875. New; 

ordered Feb., 1876. 
In Oct, 1875. Under 

contract to Jhne 30, 

1875. Ordered Dec., 

1875. 
In Oct, 1875. New ; 

ordered Dec., 1875. 

In Oct, 187.5. New; 
ortlered Jan., 1876. 

In Mar., 1876. New ; 
ordered May, 1876. 

In Oct, 1875. Br'ch ; 
main route $65, (170.) 
Under contract to 
June 30, 1875. Or- 
dered Dec., 1875. 

In Aug., 1875. New; 
ordered Feb., 1876. 

In Oct, 1875. Order- 
ed Dec., 1875. 

In Jan., 1876. New; 
ordered Mar., 1876. 

New; ordered June, 
1876. 

In Oct, 1875. Order- 
ed Nov., 187.5. 

Under act of July 12, 
1876. 

50 days, 20 ftt>m Mar. 
15 and 30 from May 
15, 1876. Under act 
of July 12, 1876. 

Under act of July 12, 

1876. 
New: ordered May, 

1876. 



313 
314 
315 
316 



317 



316 



319 
320 



321 
322 



323 



325 

326 
327 



330 
331 
332 

333 
334 
335 

336 
337 
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s 


4 

1 


i 

a 
S 

•s 

1 
i 

33014 


if 

1 


' Termini. 


carrying the mail. 


1 


i 

•5 


1 

s 

1 


338 


Kans . 


Fort Scott, Memphis 


Fort Scott, Southwestern and 
Memphis. 


6.53 


Pounds. 
32 


li 


339 


Mo... 


23031 




Saint Louis, Nor- 
mandy. 
Columbos, Hamilton . 

Chicot, Pine Bluff.... 

Ashland, Coalton .... 


West End Narrow Gauge 


10.53 


27 


15 


340 


Ga.... 


15024 IHKH 


North and South. .............. 


23.51 


38 


1 
It ' 


341 
342 


Ark.. 
Ky... 


7525a 
9605 


29003 
20001 


Texas, Mississippi River and 

Northwestern. 
Lexington and Big Sandy 


7«.78 
11 


40 
34 


1 

19 


343 


Pft.... 


2499 





Pittsburgh, Castle 

Shannon. 
Chicot, MonticeUo ... 

Tallahassee, Saint 
Mark's. 


Pittsburgh and Castle Shannon 


7 


15 


19 


344 
345 


Ark .. 
Fla... 


7645a 
16002 


29004 
16002 


Texas, Mississippi River and 

Northweste^-n. 
Jacksonville, Pensaoola and 

Mobile. 


44.28 
SL89 


57 

17 


5 
16 


346 


La.... 


8003 


30005 


Baton Rouge, Livonia 


Baton Rougp, Grosse Tdteand 
Opelousas. 


38 


10 


10 



Excess of presen t over former amount of annual pay, by re-a^ustment 

Amount oi reductions made under act of July 12, 1876, on re-acjusted routes in this table. In tbe 
on and after July 1, 1876 

Excess, apart fh>m reductions made under act of July 12, 1876 
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in States in which the oontract-term expired June 30, 1876, ^c— Continned. 



Size, &e^ of mail* 
car or apart- 
ment. 



Feetmul \nehe». \ 
inb.c 6 



^a 



|a 



inbkC; no|r. a .. 

16 by 7 ; no r. a . . 

8 by 6, tf., 8. 1.... 

locked box ; no 

r. a. 
nor. a 



00 apt ; in charge 
of cond actor. 



Inpaaaenger-car. 



35 00 



I 35 00 
I 31 50 
i 30 00 
I 30 00 
I 30 00 
I 20 00 
I SO 00 



El 

H 



DoUt. 



45 00 
45 00 
29 54 



40 00 
30 00 



20 CO 13 86 



caM of re-adjnatmenttt taking effect 



a 



Dolli. 



740 57 

2, 183r 40 

330 00 



685 60 
437 80 



560 00 



4, 999, 280 67 
4, 963, 152 70 



36, 127 97 
170, 430 52 



206,558 49 



« s. 



DolU. 



S3 
ff 

Vet 



July 1,1875 



Jan. 

1, 057 95 July 

3,275 10 July 

324 94 July 

Apr. 

1, 771 20 July 
656 70 July 



1,1876 
1,1876 
1,1875 
1,1874 
1,1875 
1,1875 
1,1875 



360 08 July 1. 1875 



4, 963, 152 70 



In March, 1876. $100 
m. m. New; ordered 
April, 1876. 

In May, 1876. New ; 
ordered Sept., 1876. 

Under act oi July 12, 
1876. 

In March, 1875. Or- 
dere<l Jan., 1876. 

In April, 1875. Or- 
dered Oct, 1875. 

New ; ordered Sept., 
1876. 

In March, 1875. Or 
dered Jan., 1876. 

60 days, | from Nov. 
15, 1875, and residue 
from Jan. 1, 1876. 
Branch ; main route 
$80, (132.) Ordered 
:Feb., 1876. 

In Sept, 1875. Or- 
dered Dec., 1875. 



338 

339 
340 
341 
342 
343 
344 
345 



346 



THOS. J. BRADY, 
Second Am^tant PoitmoMter-OetmraL 
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Title. 



Ill 
I Eg 



2711 7W 
14 1 1 330091 
137: 33013 
12d 15001 
113 900« 



» o 



Title. 



IJO 

leci 

283; 

86 

8« 
184. 

1981 



903^ 

900fi 

9041 

600el 

15009| 

6016| 

600r-| 

295| 15009 

2961 150 Ifl 

224; 130051 

611 15003 

302' 5213 



Adirondack 1481 1804 

Alabama Central 1 lt*S\ 17009 

Do ' im 17009 

Arkanaas Valley 190| 3ftOO.'5 

Aflbbnriibam , 

Atcbiaou and Nebraska , 

AtchifiOD, Top«ka and Santa T6. 
Atlanta and llichmond Air Line. 
Atlantic and Great Western .... 

Do 

Do , 

Do 

Atbintic and Gulf 

Do 

Do 

Do 

Do 

Do 

Atlantic and North Carolina 

Atlantic and West Point 

Atlantic, TenneBsee and Ohio . . . 
Baltimore and Obio 

Do 

Do 

Do 

Do 

Do.. (lessee 8 Sandusky, 
Mansfield and Newark) 

Do 

Do 

Do 

Do. . (operating Baltimore, 
Pittsburgh and Chi- 
cago R. R.) 

Do do 

Baltimore and Potomac 

Do 

Bath and Hammondsport 

Baton Kouge, Grosse T6te and 

Opelonsas 

BelPsGap 

BerksCounty. (See Philadelphia 

and Reading.) 
Boston and Albany, (lessees 

North Bloomfield R. R.) 

Breakwater and Frankford 

Buffalo and Jamestown 

Cairo and Saint Lonis. 



^1 



EC.. 

o s 



17009 
17009 



10 
14; 
17, 
23 
27 

30 

49 
114 
145 



350:i 
3503 
3504 
3504 
12002 

9011 
9011 
9011 
9011 



9051 
9051 
3514 
3514 
1810 

8003 
2492 



755 
3406 
1290 



15001 
21005 
21034 
21005 
21037 
15009 
15009 
15018 
15009 
15009 
15018 
13005 
15003 
13009 



10003 I 
10003 I 



Carolina Central 1277 

183 
326 



Cayuga 

Ceutrul, of Minnesota 

Central, of New Jersey 

Do 

Central Ohio 

Do 

Central Pacific 

Central Railroad and Banking 
Company 

Charlotte. Columbia and Augusta 
Cberaw and Darlington 
Do 



209 23053 
13003 
1284 
26017 
2101 
2258 
9001 
9001 
46001 



123 15012 
155 15010 
162 15005 
101 13007 
227 i 5608 
290 14006 
Chicago and Canada Southern . . 251 24036 



158 



Chicago and Iowa, 

Chicago and Pacific , 

Chicago and Paducah 

Chicago, Burlington and Quinoy 

Do!".!".r.!I.'.*!I!'.*!!!!'".'.'. 

Chicago, ClncinnaU and Louis- 
ville 915 29014 

Chicago,Rock Island and Pacific. 243 27016 

Chippewa Fall« and Western 245 {25096 

Cincinnati, Hamilton and Dayton 59 9030 
Do 75 9030 



109 11913 
300 23054 
954 23043 

50 2S010 

110 27011 
134 ;97011 



21019 



30005 



9506 
13003 



7001 

7003 

21001 

2L001 



15012 
15010 
15005 
13007 
14006 
14006 



93036 



29015 



91096 
91096 



22033 

9013 I 
9037 1 
90U3 
9003 
9000 I 

9046 
9016 
9015 



9045 1 
9040 
9040 
9016 



Cincinnati, Hamilton and In- ' 

dian«polis j202 

Cincinnati, La Fayette and Chi- 1 

cago 37 

Cincinnati, Richmond a&d Chi- 

caf^ 129 

Cincinnati, Rockport and South- ! 

western 337 

Cincinnati, Sandusky and Cleve- ' 

land 122 

Do 232 

Cleveland and Pittsburgh 90 

Do ' 91 

Do 1221 

Cleveland, ColumbuM Cincin- 
nati and Indianapolis 32 

Do 54 

Do [116 

Cleveland, Tuscarawas Vallev ' 
and Wheeling, (late Lake 1 
Shore and Tuscarawas Valley) . ' 163 
Columbus and Hocking Valley., t;^ 

Do 321 

Columbus and Xenia 21 

Columbus, Chicago and Indiana , 

Central 95 

Consolidated European and I 

North American 119 

Cumberland Valley 1399 

Dayton and Michigan 95 

Dayton and Union 278 

Delaware and Hudson Canal 1 

Company | 58 

Do 62 

Do 64 

Do I 80 

Do 99 

Do 103 

Do 106 

t)o 142 

Do '234 

Do 310 

Do 311 

Delaware, Lackawanna a n d 1 

Western 97 

Detroit, Eel River and Illinois . .' 219 2i0i6 
East Alabama and Cincinnati... 3.30 6614 
Eastern Ohio. (See W. H. and , 

C. B. St«vens.) 1 

East Tennessee, Virginia and I 

and Georgia ' 53 19002 

Do I 78,19002 

Emmittoborgh 96f< 3590 



9038 21024 
22098 1 92029 



9039 • 31025 



21012 
210.13 
21003 
21003 
21008 

21042 

21016 
21013 



21041 
21036 
21036 
21014 



9017 I 21015 



244 
2485 

9«ftJ7 
9026 

1229 I 
1221 
1994 ' 
1220 
1994 I 
1945 
1994 ' 
1224 
1223 I 
1802 ' 
18t»3 I 

2192 ! 



21023 
21092 



Erie 



90; 1901 

Do 79 1208 

Erie and Pittsburgh 82 2445 

Evausville and Crawfordsville..! Ill 192012 j 
Evansville, Terre Haute and , 

Chicago ' 922*29093 , 

Fall River ' 970, 754 ' 

Flushing, North Side and Cen- 1 

tral ! 904 1906 

Do ' 950' 1996 

Do 957, 1296 1 

Fort Scott, Southeastern and ! | 

Memphis 33833014 ' 

Fort Wayne, Jackson and Sagi- , I 

naw 15794008 I 

Do ' 940,94006 

Fort Wayne, Munoie and Cin- { 

cinnati 99692019 

31329032 , 
961 [25095 
6001 • 
15004 



7028 
22027 
17014 



19002 
19002 



22012 
22024 



Frankfort and Kokomo 
Galena and Southern Wisconsin . 

Georgia 

Do. 



99090 



Do 176,6006 



15004 
15004 
15007 
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TiUe. 



G«ordA 

Grand Rapids and Indiana 

Gre«n ville and Colombia 

l>o 

Do 

Do 

Do 

Haonibal and Saint Joseph .... 
Hoiutoo and Texaa Central 

Do , 

Do 

niinois Midland 

lodlanapolis and Saint Lonis . . 

iDiiianapolis and Vincennea 

Indiaaapolia, Bloomington and 
Western 

Do 

lodianapoUa, Cincinnati and La 
Fayette 

Do 

Indiaaapolia, Pern and Chlcaso 
JackaonTlUe, Penaaoola and Mo- 
bile 

Do 

Jefferaonville, Madison and In- 
dianapolis 

Do 

Do 

EentCoan^ , 

Kentncky Central 

Do 

Knozville and Ohio 

Lake Erie and LoaisTiUe 

Lake Shore and Michigan South- 
ern 

Do 

Do 

Do 

Do 

Do 

Do 

Lexington and Big Sandy 

Little Kock and ^rt Smith 

Loeansport. Crawfordsville and 

SoQthwestem 

Long Island 

Do 

LoaUTiUe and Nash^me 

Do 

Do 



Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do. 



Louisville, Cincinnati and Lex* 
iogton 

Do 

Do 

Do 

Do 

Loaisville, New Albany and Chi- 
cago 

LonisTille, Padacah and South- 

western 

HcKeanand BnfEUo 

Hacon and Brunswick 

Do 

^ Do 

Macon and Western 

Marietta and Cincinnati 

Do 

Do '.... 

Do 

Do 






ail 15007 
1963SO-20 
199[ 5603 
912' 14001 
265; 5602 
2671 5602 
297U009 
10738030 

84 8503 
117' 8505 
138' 8577a 
252>23048 

57 23028 
207 22001 

23029 
298 23029 

3322003 



k 

a c 



22005 
22004 



13216002 
345 16002 

83 22007 
213*22006 
29422011 
3513 
100 20002 
1B5 20002 



19011 
«024 



1241 
1241 
9008 
1241 
8 9049 
1241 
1241 
9605 
29005 



28222027 



1234 

1806 
20005 
S0008 
19009 
19010 
74 19010 
92.19006 



19006 
20007 
20007 
31520006 
316:20007 



4520004 



20018 
20003 
9796a 



27920017 
167 22008 
16020011 



2495a 
6012 
15013 
6012 
6011 
9032 
9020 
0053 
9019 
9054 



15007 
22021 
14001 
14001 
14001 
14001 
14009 



31003 
31004 
31005 



22001 



22003 
22003 
22004 

16002 
16002 

29007 
22006 
22011 
10012 
20002 
20002 
19011 
21020 



21007 
2i645 



20001 



20005 
20008 
19009 
19010 
19010 
19006 
19006 
20007 
20007 
20006 
20007 

20004 
20018 
20003 
20013 
20017 

22008 

90011 

isots 

15013 
15013 
15012 
21028 
21018 
21049 
21017 
91050 



Title. 



Maryland and Delaware 

MayaviUe and Lexington 

Memphis and Charleston 

Do 

Mississippi and Tennessee 

Do 

Mississippi Central. (See New 
Orleans, Saint Louis and Chi- 
cago.) 
Missouri, Kansas and Texas 

Do 

Mobile and Girard 

Mobile and Montgomery 

Mobile and Ohio 

Do 

Do 

Do 

Do 

Montgomery and Bnfania 

Montpelier and Wells River 

Morris and Essex 

Do 

Nashville and Chattanooga 

Do .! 

Newark and Bloomfield 

Newark, Somerset and Straits- 

ville 

Newcastle and Franklin 

New Jersey and New York 

New Orleans, Mobile and Texas. 
New Orleans, Saint Lonis and 

Chicago 

Do., (operating Mississippi 

Central) 

Newport and Wickford Railroad 

ana Steamboat Companv 

New York Central and Hudson 
River 

Do 

Do 

Do 

Northeastern 

Vq 

Northland Sonth 

Northern Central 

Do 

North Pacific Coast 

Northwestern North Carolina. . . 
Ohio and Mississippi 

Do 

Ohio and Toledo 

Oregon Central 

Painesville and Youngstown 

Paris and Danville 

Peach Bottom 

Do 

Peunsborongh and Harrisville. . . 
Pennsylvania 

Do ..V.V.W.V.V.V.V.V '.','.'.'.'. 

Do 

Do 

Do 

Do 

Pennsylvania Co 

Peosacola and Louisville 

Peoria, Pekin and Jackson- 
ville 

Philadelphia and Reading, (les- 
sees Berks County Railroad) . . 
Pittsburgh and Castle Shannon. 
Pittsburgh, Cincinnati and Saint 
Louis 

Do 

Do 

Do - 

Do 

Do 



H 



218 3403 
194 20016 
108 17005 
300 17005 
169 18002 
171 7002 



5228011 
56-28014 

322 17008 
96 17012 

127 7004 
2011B004 
2491 7004 
303 6611 
333I 7007 
28617003 
15-2| 528 

81I 2106 
192 2106 

7319004 
135 19007 
253j 2124 

334 9042 

264 2500 

3-27 2120 

77,17013 

6518001 

325, 7009 

900 825 

1, 1217 

4 1211 
711 1211 

233| 1811 

76 14005 

94, 5607 

340115024 

85 1255 

3321 3519 

255146016 

23713012 

40122010 

93; '^18 

307 9010 

263 44002 

284! 9050 

23123050 

259' 2496 

331 2498 

27212005 

5 2103 
9 2401 

I2I 2401 
118 2103 
275i' 2493 
30S! 2489 

323 2118 
1681 9047 
31216003 



19323038 

304' 2494 
343 2499 

13 9036 
19 9031 
147 22009 
15922013 
203'; 9012 
2081 9033 



h 

_5 

9503 
20016 
17005 
17005 
18002 
18002 



17008 
17012 
18004 
1^004 
18004 
17011 
18007 
17003 



7013 



19004 
19007 



21038 



17013 
18001 
18009 



14005 
14005 
15024 



13012 
22010 
22019 
21009 



21046 



8094 



7004 
8001 



21043 
16003 



21027 
22009 
22014 
21011 
21029 



Digitized by VjOOQIC 



156 



REPORT OF THE POSTMASTER-GENBRAL. 
Index to Table JP-^CoDtinned. 



Title. 



PitUbnrgb, Cincinnati and Saint 
Louis 

Do 

Pittsburgh, Fort Wayne and 
Chicago 

Do 

Do 

Do 

Do 

Do 

Do 

Port Royal 

Raleigh 'and Angnata Air Line.. 

Raleigh and Gaston 

Reading and Coloffibia 

Rhinebeok and Connecticut 

Richmond and Danville 

Do 

Richmond and Petersburg 

Rome, Water town and Ogdens* 

burg 

Saint Louis and Southeastern. .. 

Do 

Do 

Do 

Saint Louis, Rock Island and 

Chicago 

San Francisco and North Pacific . 

Do 

Savannah and Charleston 

Savannah and Memphis 

Savannah, Griffin and North 

Alabama 

Seaboard and Roanoke 

Selmaand Gulf 

Do 

Selma. Rome and Dalton 

Do 

Shelby 

Somerset 

South and North Alabama 

South Carolina 

Do 

Do 

Do 

Southern, of Ix>ng Island 

Southern Pacific 



SS 



3-258S016 
336 9034 



9003 
9003 
9003 
3439 
3439 



393 9039 
335 14010 
3^13010 
195|13001 
380; 3431 
3471 1813 

tJ7'l3004 
161 13004 

36 4409 

Sioj 1387 
195;33033 
149 19008 
165 30010 
308j33033 

15133005 
139146011 
14046011 
89 14004 
320 17016 



6146 
4415 
17017 
6617 
6610 
317 17010 
393,30013 
339 831 
81617004 
156 14003 

177 14003 

178 14003 
31714003 
344i 1395 
191 46017 



h 



33017 
31030 



Title. 



31035 
14010 
13010 
13001 
8031 



13004 
13004 
llOOd 



19008 
30010 



14004 
17016 

15033 
11015 
17017 
17017 
17010 
17010 
20013 



17004 I 

14003 I 

140a3 I 

14003 I 
14003 



Southwestern 

Do 

Do 

Do 

Do 

Stevens, W. H. and C. B..proDrie- 

tors Eastern Ohio Railroaa 

SuUivan and Erie Coal and Rail- 
road Company 

Terre Haute and Indianapolis. . . 

Do 

Texas, Mississippi River and 
Northwestern 

Do 

Toledo, Canada Southern and 
Detroit 

Do 

Union Pacific 

Utah Northern 

UUh Southern 

Do 

Utioa and Black River 

Do 

Do 

Vaca Valley 

Vicksburgh and Brunswick 

Vicksburgh and Meridian 

Do 

Virginia and Tr uckee 

West End Narrow Gauge 

Western 

Western Maryland 

Western North Carolina 

Do 

Western, of Alabama 

Do 

West Jersey 

Do 

Do 

West Wisconsin 

White Water Valley 

Wilmington and Weldon 

Wilmington, Columbia and Au- 
gusta 

Do 

Woodstock 

Worcester 






15011 
15016 
15016 



arj 6088 
33615017 



9053 

3461 
33003 
33031 



15011 

15016 

15016 

15017* 

15017 

S104S 

8061 
22UU3 



7535a 39003 
7645a i&mi 



103134035 
115 34035 
15 34001 
150 41003 
18041003 



41003 
138^ 
1388 
1388 
366 46015 
335117031 
173l 18003 
38518003 



131 



339 38031 



16419 



5316 
3507 
5006 
13006 
6317001 
388 17003 
136i 8111 
330 3113 
3911 3113 
131 3S014 
let 9035 
60 13003 



170-21 
1p003 
IMK)3 
45001 



13011 
10O06 
130(16 
13006 
17001 
17002 
70 19 
70-JO 
7021 



t 31031 
13003 



6714003 14003 
13014003 14003 

348 533 • 

946 3517 I 
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G^-^Statement of the numherj description j and prices ofmail-bagSt mail-bag-catchers ^ mail locks 
and keys purchased, and of the expense incuned on account thereof during the fiscal year 
ended June 30, 1876, viz : 



Xamber. I 



Description. 



200 

•MO 

600 

600 

5U0 

2 

3.2M 

4,602 

3.708 

2,602 



16. 410 

ioo" 

500 
200 , 

UlOO 

ST 
l,e02 



Leather mail-ponchea 

do 

do 

do , 

do 

do 

do 

do 

do 

do 

Koyalty of patent 14,110 leather pouches. 



Leather horse-mail-hags. 

do , 

do 



Canvas (through registered) mail-pouches.. 
do , 



3. 300 Canvas maU-catcher poaches . 



5.304 I 

"45.000 ! 

5,456 
11.000 
3,403 
3.S00 
696 

6e.9tJ5 



Jute canvas mail-sacks . 

do 

do 

do 

do 

do 



5.000 Cotton canvas mail-saclcs t 

1.500 do 

2,500 do 

•495 , do 

f2.500 I do 



11, M5 



Repairs of mail-hags of every description 

Advertised samples and miscellaneous expenses 
I incident to mail-hags. 

M.585 ; Printed wooden Ugs 

Hi. 445 do 

2.200 ' do 

600 do 

18.100 do 



250,930 



35,000 

650 
300 

90 
900 

IS 



9,095 
250 
90 

soo 



Mail-hag lahel-oases. 



l£ail-hag-catchers 

Soekets for mail-hag-catcbers 

Elongated sockets for mail-hag-oatchen . 

Handles for mail-hag-catchers 

Springs for mail-bag-catobers 

Personal service for mail-hag-oatchers ... 
Bepairs of mail-bag-catchers 



Total expense ol mail*hags and mail-catchers 

MAIL LOCU AND KXTB. 

Brass mall -locks fbr street letter-boxes 

Steel keys for street letter-boxes 

Brass safety key-chains 

Brass mail-locks for registered through mails 

Repairs of 19, 533 maU-looks 

Total expense of mail locks and keys 



Size. 



Na 1 

Na 9 

Na 

Na 

No. 

Na 

Na 

Na 

Na 

Na 



Price. 



Na 1 
Na 2 
Na 3 



Na 1 
Na 3 



Na 1 
No. 1 I 
Na 2 



Na 
Na 
Na 



Na 1 

Na 9 

Na 3 

Na 3 

Na 3 



$6 56 

5 16 

4 40 

3 48 
9 56 

6 50 

5 70 

4 75 
3 80 
9 70 

10 



6 60 
5 60 
5 10 



8 00 
5 45 



4 95 



1 32 

1 02 

21 

62 

38 



11.16a 
11-16 

9i 
13-16 



19 

15 00 
40 
70 
40 
60 



1 25 
15 
864 

1 75 



Cost ' Aggregate. 



$1. 312 00 
2,064 00 
9,640 00 
9,088 00 
1,280 00 
13 00 
18, 151 40 
91. 859 50 
14, 167 60 
7,025 40 
1,411 00 



9,640 00 ; 
9, 800 00 ' 
1, 020 00 • 



1, 616 00 
0,890 90 



14.095 00 



I 



35, 100 00 , 

9. 72H 00 I 

5. 720 00 ■ 

1,.361 90 ' 

525 00 

87 64 



6,600 00 

1,530 00 

5^5 00 

306 90 

950 00 



30. 161 92 
2,065 30 



602 15 
979 30 

55 00 
7 12 

90 50 



4,300 00 



9,750 00 

120 00 

14 00 

60 00 

10 80 

1, 174 96 

168 90 



12,031 95 

37 50 

17 30 

875 00 



3, 759 90 



172,011 90 

6,460 00 

11,436 90 
14.095 00 

45,521 84 

9,911 90 
32, 927 99 

1, 734 07 
4,900 00 

11. 318 66 



206,847 4» 



19, 961 05 
3.750 90 



16, 790 95 



•Red striped. tBlaok striped. 

THOS. J. BRADY. 
Seeond Aisistant Postnuuter-GeneroL 
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160 eepobt of the postmastkr-general. 

Post-Office Department, 
Office General Superintendent Eailway Mail Service, 

Washingtony D. C, October 27, 1876. 
Sir : Daring the year ending June 30, 1876, there were employed in 
the distribation, delivery, and transfer of the mails upon and between 
railroad and steamboat routes 1,042 railway post-ofiBce clerks, at au an- 
nual compensation of $1,278,340, an increase of 13.87 per cent, over the 
preceding year, and an average salary, of $1,226 per annum ; 1,017 route- 
agents, at an annual compensation of $975,280, an increase of 3.33 per 
cent, over the preceding year, and an average salary of $958 per an- 
num ; 219 mail route messengers, at an annual compensation of $145,610, 
a decrease of 1.22 per cent, under the preceding year, and an average 
salary of $665 per annum ; and 137 local agent^s, at an annual compen- 
sation of $104,910, an increase of 8.62 per cent, over the preceding year, 
and an average salary of $765 per annum. The percentage of increase 
in the expenses of the different classes of service for the year ending 
June 30, 1875, over that of the year ending June 30, 1874, were as fol- 
lows: 

Per c«Dt. 

Railway post-office clerks 6.09 

Route-agCDts 5.25 

Mail-roate messengers • 8.00 

Xiocal agents • 1.97 

The cause of the much greater increase of compensation to railway 
post-office clerks for the year ending June 30, 1876, over that of the 
year ending June 30, 1875, was the extension of the service over lines 
of railroad that had heretofore declined to furnish proper facilities for 
the service, and the establishing of the fast railway post-office service 
between New York and Chicago, and New York, Saint Louis, and Cin- 
cinnati. The increase of expenses for clerical force necessitated by 
this extension was in a measure offset by the reduction in force on or 
entire discontinuance of other lines. 

* The table accompanying, which gives in detail the number of clerks, 
&c., upon the different lines of railway post-offices, will not show all 
the decrease on different lines, as transfers were made to a great extent 
by detail as actual experience made them possible. 

The placing of railway post-office service upon new lines, taking the 
place of and performing the work of route-agents and mail-messenger 
service, materially lessened the increase of expense for route-agent 
service, and actually decreased the expense of mail-messenger service, 
while the establishing of new lines of service, rendering an increase in 
the number of local agents necessary at the principal junctions, caused 
the Increase of 8.62 per cent, for the year ending June 30, 1876, as 
against 1.97 per cent, for the year ending June 30, 1875. 

Appropriations for 1877 and estimates for 1878. 

BAILWAY POSI-OFFIOE GL.EBKS. 

The appropriation for the salaries of railway post-office clerks for the 
year ending June 30, 1877, is $1,225,000, as against an expense for the 
year ending June 30, 1876, of $1,278,340. This material decrease made 
it necessary to reduce both salaries and force. Head railway post-office 
clerk's salaries were reduced from $1,400 to $1,300 per annum. Bail- 
way post-office clerks were reduced from $1,200 to $1,150 per annum. 
ABsistanrt clerk« were left at the old rate, $1,000 per annum, and at the 
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same time considerable redactions were made in force. This latter was 
possible on account of the withdrawal of oar best postal-car facilities 
from the Kew York Central and Hadson Biver Bailroad, Lake Shore 
and Michigan Southern Bailroad, Pennsylvania Bailroad and its con- 
nections. 

In making estimates for the year ending Jane 30, 1878, the strong 
probabilities of the restoration of this service should be considered. 

It is also due to the class of officers who perform this work of distri- 
bution of mail upon the railroads that the nature of their duties, the 
expense involved by absence from home, the risk and dangers contin- 
ually attending them, should be considered in adjusting the salaries. 

A railway post-office clerk travels on the cars, on an average, a distance 
of 131 miles daily, which at least consumes an average of 5 hours, is 
called upon to be on daty firom 2 to 5 hours before the starting-time of 
his train, and is oftentimes on duty an hour or more after the arrival of 
his train at destination, making his daily average time on duty never 
less than 7 hours, and averaging 8 or 9. The work he is called upon to 
perform is different in every respect from any other labor on railroads, 
requiring him, as it does, to be constantly on his feet while the train is 
in motion. ^^ The time during which almost every other class of railroad- 
employ^ is atrest.-' So that, in addition to his work as distributing-clerk, 
which is of itself sufficiently hard and tiresome when followed closely 
the day through, the exertion to maintain his perpendicular while the 
train is in motion intensifies the effect of continual jar upon the system; 
and experience shows that there are but few clerks who have been con- 
tinually employed in this service for five years or over that do not feel 
very seriously the effect, and in very many cases have been forced to 
abandon their occupation on account of breaking down. 

The railway post-office clerk when on duty is absent from home trav- 
eling and on expense, which is additional in every respect. This ex- 
pense in England is commuted to the <' traveling sorters," as his duty 
calls him from home at least half of the time, his salary is reduced from 
$150 to $200 annually. In addition, the head railway post-office clerk 
furnishes, at his own expense, all the stationery, &c., necessary to per- 
form his work, which is a considerable item. It will be thus seen that 
the average pay of $1,226 per annum nets the clerk little over $1,000 
X)er annum. 

For these reasons, the estimates for the year ending June 30, 1878, 
should be made ux)on the basis of the old salary, $1,400 for head clerks, 
$1,200 for clerks, and $1,000 for assistant clerks, and allowing for 
a small increase to allow the extensions of the service, in case the rail- 
roads grant the necessaiy facilities. An increase of 6 per cent, over the 
expense of the year ending June 30, 1876, will be adequate. The esti- 
mate for the salaries of railway post-office clerks for the year ending 
June 30, 1878, will therefore be $1,355,040. 

KOTJTE-AGENTS. 

The appropriation for the salaries of route-agents for the year ending 
Jane 30, 1877, is $972,500, as against an expense of $975,280 for the 
year ending June 30, 1876. In order that the expense for the fiscal year 
ending June 30, 1877, might be brought within the appropriation, the 
pay for route-agents was reduced according to the following scale : 

A route-agent making a daily average run of 90 miles receives $900 
per annam, with $20 per annum additional compensation to $900 per 
annum for each additional 10 miles per day to the daily average of 90 

Upo 
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miles per day, up to a daily average of 140 miles per day, for which he 
receives $1,000 per annam, without increase of compensation for increase 
of daily average miles run. 

Prior to June 30, 1876, the compensation to route-agents had been 
increased $30 per annum for each additional 10 miles to their daily 
average run over 90 miles per day to a sum not exceeding $1,080 per 
annum. 

As the same statement, to a modified extent, regarding their expenses, 
risk, and work, which was made of railway post-office clerks, and at the 
old rates, their average pay only being $958 per annum, ranging fix)m 
$900 to $1,200 per annum, the estimates for the year ending June 30, 
1878, should be made upon the old basis. As the railway post-office 
service will displace this service to a great extent, an increase of 2 per 
cent over the estimate for the fiscal year ending June 30, 1877, will be 
sufficient 

The estimates for the salaries of route-agents for the fiscal year end- 
ing June 30, 1878, will therefore be $1,071,000. 

MAIL-ROUTE MESSENGERS. 

The appropriation for the salaries of this class of employes for the 
fiscal year ending June 30, 1877, is $153,500. As these employ^ per- 
form the work on short lines at a comparatively low salary, where 
otherwise route-agents, at a salary of at least $900 per annum, would 
be employed, an increase on the appropriation of the present year is 
necessary. An increase of 5 per cent, on the appropriation for the 
fiscal year ending June 30, 1877, will be ample. 

In connection with these estimates the revival of railroad building 
should be considered, as it has a very important influence upon the 
expense of this class of service. 

The estimate for the salaries of mailroute messengers for the fiscal 
year ending June 30, 1878, is therefore $161,175. 

LOOAL AGENTS. 

The appropriations for the salaries of local agents for the fiscal year 
ending June 30, 1877, is $109,000, as against an expense <rf $104,910 for 
the year ending June 30, 187d. 

The great increase in the bulk of mail-matter, the improvement each 
year in railroad connections, and the importance of the mail-transfers 
made under the charge of tnis class of offices call for an increase in 
this class of employes. An increase of 5 per cent over the appropria- 
tion for the year ending June 30, 1877, will be ample. 

The estimate for the salaries of the local agents for the year ending 
June 30, 1878, will therefore be $114,460. 

During the past year negotiations for the establishing of a fast-mail 
service were brought to a successful dose, and on September 16, 1875, 
an exclusive postal-car train was started upon the New York Central 
and Hudson Biver and Lake Shore and Michigan Southern Railroads, 
between New York and Chicago,* via Albany, Buffalo, Cleveland, and 
Toledo. Postal-car lines were also started between New York, Saint 
Louis, and Cincinnati, over the Pennsylvania Bailway and its connec- 
tions, via Philadelphia, Pittsburgh, Columbus, and Indianapolis. These 
were run at a high rate of speed, and made connections at all important 
junctions with the regular trains to and from all parts of the country, 
advancing the mails between the different sections from twelve to 
twenty-four and forty-eight hours. 
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The inaugaration of these trains was as important a step on the im- 
proTement of the interior mail system as the inauguration of the railway 
post-office service itself. It was established as an experiment, bnt so 
folly did it accomplish all that was expected, and so mach more, that it 
is greatly to be deplored that it coald not have been continned. 
Thoagh withdrawn Jaly 22, 1876, it was in operation sufficiently long to 
thoroughly establish itself in the confidence of the business public. 

Since the close of the last fiscal year, the action of the trunk lines of 
railroads over which the fast-mail service was in operation, not only by 
the withdrawal of the fast-mail service, but the most important lines of 
railway post-offices on other trains, and the denial of the use of some of 
the best trains, even for the forwarding of ordinary closed mails, has 
greatly embarrassed this service, and it is only by the utmost exertion 
on the part of the officers in charge that serious confusion does not re- 
sult. 

It is greatly to be hoped that Congress will, during the approaching 
session, take such action in regard to compensation for mail transporta- 
tion on railroad routes as will obtain the best possible facilities, not only 
for railway post-office service, but for the forwarding of mails in bulk on all 
trains that may be run on any road. A continuance of the present de- 
lays and irregularities resulting from deficient accommodations on rail- 
road lines cannot but affect disastrously all business interests. 

Up to the time of the discontinuance of the fast-mail service and its 
accompanying lines of post-office cars on other trains, the great bulk of 
mails forwarded by railroad routes was distributed and arranged for 
final delivery while in transit. 

The following statement of the number of packages of letters and 
sacks of papers that were distributed on the fast-mail line for six 
months ending April 30th, 1876, will give some idea of the immense 
work performed on the cars. 

Table A.—Beport of mails dUtrihuted in New York and Chicago, (** the Fast Mail,") Buffalo 
and Toledo, and Toledo and Chicago railway post-offices, for six months ending April 30, 
1876. 

MONTHLY TOTALS. 



Date. 



Papers. 



Knmber of 



Namber of 
pieces. 



Letters. 



Ifninber of 
package. 



Number of 
letters. 



No. regs, in 
transit 



Norember, 1875 
December, 1875. 
January, 1876. . 
Febmaiy, 1876 . 
Hareh,1878.... 
April, 1876 

Total 



SO, 094 
31,7S6 
31.384 
31,156 
34,670 
33,706 



191, 668 



5.804,800 
6,345,900 
6,376,800 
6,331,900 
6.935,800 
6. 741, 600 



146,160 
156.976 
163,669 
158,451 
175,334 
164,889 



8,769,600 
0, 418, 560 
9, 891, 346 
9,907,060 
10.570,040 
9,893,990 



38,335,400 



965,498 



57,979,530 



37,649 
45, 014 
44,358 



196,991 
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Table A.—Bq^ort of mails disttihutedy ^c. — Continned. 
MONTHLY TOTALS ARRANGED BY STATES. 











Number of paper aacks. 








Month. 


a 
H 

1 


1 
1 


1 


i 


1 

i 


i 


d 

^ 


1 


1 


a 


November 

December 

.T^nuary 


1,679 
1,816 
1,650 
1,707 
1.494 
1.643 


2,649 
3,396 
3,849 
3,560 
3,450 
4,193 


95 
113 
131 
130 

64 
51 


651 
633 
732 
679 
762 
758 


3,134 
3,331 
3,201 
8,989 
3,506 
3,137 


3,490 
3,886 
3,899 
3,754 
3,299 
8,808 


1,660 
1.819 
1,798 
1,631 
8,036 
1,807 


8,573 
2,890 
8,781 
3,613 
8,934 
8,939 


8,070 
8,434 
3,819 
8.335 
2,604 
3.365 


1,193 

1,486 
1 318 


February 


1,347 
1 452 


March.:. 


April 


1 359 






Total 


9,989 


18,996 


584 


4,305 


19,398 


17,139 


10,741 


16,660 


13.947 


8,155 





Month. 


1 




S 




1 


1 


1 


1 

s 


1 


1 

a 


November 

December 

Jfrnnary ... ^ ..... , 


849 

963 

949 

1,053 

1.385 

1.304 


619 
689 
767 
840 
910 
842 


83 

28 
81 

SO* 


451 
533 
519 
520 
651 
667 


138 
134 
200 
204 
68 
120 


"*'i79' 
303 


63 

682 

993 

1,358 

1,129 

1,105 


8,760 
8,647 
3,839 
3,054 
3,845 
3,535 


5,697 
4,787 
4,463 
4,650 
4 294 


133 
638 
567 


February 


821 


March... 


ro7 


April 


3,178 ** f^"^ 






» 


Total 


6,303 


4,667 


93 


3,341 


864 


382 


5,330 


19,080 


28,999 


4.641 







Number of letter-packages. 


Month. 


Q 

1 


1 
1 


1 


i 

1 
1 


6 

i 


1 


1 


1 


es 

1 


d 
1 


November 

December 

it annary , t ..-».,- - 


14,858 
16,328 
18,329 
18.148 
20,584 
20,708 


23.337 
24,494 
23,774 
21,837 
25.896 
25,725 


1,463 
8,195 
8,479 
3,359 
3,373 
8,422 


8,241 
8,360 
8,383 
7,117 
9.367 
8,184 


16,870 
80,666 
18,984 
20,063 
23,025 
80,570 


13,703 
14,128 
14,638 
13,750 
15,383 
14,440 


8,903 
10,081 

9.813 

9.719 
10.316 

9,973 


10,519 
10.883 
10,169 

9,769 
10.886 

9,603 


7.853 
7,666 
8,078 
8.306 
8,787 
8,113 


5.903 
6.116 
7 390 


February ......... 


6,113 
6,051 
6,238 


"M^iy^h- 


April 




Total 


106,355 |l45,063 


13, 191 


49 652 


ion 17A 


85,941 


58,805 


61.177 1 48,803 


37.811 






Month. 


1 


1 


1 


£ 


1 


6 


H 


M 

3 


M 


1 


November 

December 

January .......... 


1,762 
1,963 
2,261 
8,033 
8,110 
8,223 


1,205 
1,373 
1,716 
1,731 
2,006 
1,941 


1,667 
2,150 
8,976 
3,160 
3,555 
3,415 


1,689 
1,843 
1,728 
2,100 
8,314 
8,316 


423 
456 
551 
633 
352 
413 


1,330 


1,041 
1,148 
1,799 
1,873 
681 
845 


15,941 
15,665 
16,821 
16,164 
19,089 
17, 441 


11,486 
10,714 
13,898 
11,615 
11,059 
8,999 


356 
1,147 
1,013 
9,368 

991 


February 


MMch.r 


April 


1,295 




Total 


18,352 


9,974 


16,943 


11,884 


8,818 


3,037 


6.180 


101 191 ! <Ui All 1 


7,170 






^' 1 
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By this it will be seen that 965,492 packages, containing 57,979,520 
letters, and 191,668 sacks, containing 38,335,400 packages of papers and 
other miscellaneons matter, 96,314,920 separate pieces of mail matter in 
all, giving an average of 529,200 pieces handled daily. This was in addi- 
tion to the through mail or mails made up for direct exchange in 
poaches, between the different large cities, and the mail in transit for 
final distribution npon lines beyond. These fignres are obtained from a 
record kept of each day's work. 

Upon each package of mail made np on any postal or route agent^s 
line for final delivery on any other postal or route agent's route to offices 
local to such route, or for final distribution in any post-office, is placed 
a slip bearing the post-mark of the route, date, and name of the 
clerk or agent making the distribution. The clerk, agent, or offiec 
receiving this package notes all errors, if any, upon this slip, and cer- 
tifies to the same. If no errors are made it is marked '' O. K.," and returned 
to the division superintendent. These errors are entered against 
each clerk or agent, and a record thus kept of the work performed upon 
the cars. These slips are not pnt upon packages of letters made up for 
oflices direct.' During the same six months ending April 30, 1876, the 
same six months given in the table above, the number of slips returned, 
which covered packages of letters made np on the fast-mail line, with 
he number of letters missent, is contained in the following table: 

Tablb B. — F(ut-mail facing-slip report for six months ending Jpril 30, 1876. 



Date. 



Ill 
ft 

ill 



III 



L 



It 
V 



1"^ 



N«Tember, 1875 . 
Beoemker. 1875.. 

Janau7,1876 

PebnuuT, 1876.. 

March, 187« 

April, 1876 



57,400 
51,376 
58,490 
75, OlS 
83.903 
78,929 



54,403 
49,609 
56,179 
73,447 
60,474 
76,559 



3,967 
3.341 
3,565 
8,799 
9,363 



8,277 
5,050 
3,818 
4,156 
5,693 
4,455 



S3 
67 
58 

74 
106 



ToUl., 



389,070 



15,163 



31,449 



493 



Total nnmber of sUpa oovering packagea retaraed 404,333 

Total Dumber of letten contained in packages covered by dipt retaraed 34, 353, 980 

Total number of packages which contained any errors 15^163 

Total number of letters sent wrong 31,449 

AQfflberof letters correctly distributed to each letter sent wrong 800 

This table shows that bnt one letter out of each 800 distributed was 
missent, which, considering the rapidity with which the clerks per- 
formed their work, is certainly remarkable. On lines where the clerks 
can take more time and work more deliberately the records stand one 
error to each 1,500 to 2,000 letters distributed. 

Some conception of the immense bulk of mail-matter in transit can 
be formed from the following statement of mails originating at New 
York destined for dispatch on the three trunk lines, viz, New York Cen- 
tral, Pennsylvania, and Erie Railway lines to the West only, during the 
period commencing December 1, 1875, and ending February 8, 1876. 



Digitized by VjOOQIC 



166 



REPORT OF THE POSTMASTER-GENERAL. 



This does not inclade any mail arriviog on other roads transferred 
throngh the city. The figures represent pounds : 



Date. 



Total for each Daily average 
month. for each. 



December 1 to 31 
January 1 to 31 . 
Febroary 1 to 8 . 

Total 



3,030,384 

1, 930. 937 

487,779 



65,496 
60,972 



4,449,100 I 



63, U7 



The following is a statement of the total weight of mails for December, 
1875, departing from and arriving at New York over the same roads, 
(New York Central and Hadson Biver, Pennsylvania, and Erie,) includ- 
ing both the mails originating at New York and those arriving on other 
roads and transferred through the city to those roads. 

This is for the month of December only. 

Weight of mail forwarded from New York 2,803, ir3 

Daily average 90,487 

Weight of mails arriving at New York 1,234, &34 

Daily average 37,404 

Total weight of mails arriving at and departing from New York 4, 03d, 007 

Daily average.... 127,691 

A great difficulty to contend with in the railway mail-service on those 
lines where there is night service, is the lighting of the cars. On almost 
every line either the lamps are inadequate to the proper lighting of the 
cars, or the oil is of an inferior quality. Several of the larger lines have 
gone to a considerable expense in providing lamps, &c, that would in- 
sure against trouble in this, but none have been entirely successful. A 
small appropriation of $500 for the purpose of testing fully, different 
lamps and oil for this purpose, would result in immense benefit to the 
service, if made with a view to furnishing the lighting fixtures and ma- 
terial for all postal cars. The expense would probably not exceed 
$2,000 per annum for this purpose, and would be more than balanced by 
the saving in time of clerks who are compelled to perform their labor 
by poor and uncertain light. Another and very important object would 
be the lessening of risk to postal clerks in case of accident, as daring 
the past two years two postal clerks have been burned to death in 
wrecks where the oil used in the lamps ignited and spread the fire so 
that rescue was impossible. In one instance the clerk would have es- 
caped with hardly a bruise, but being so wedged in that he could not 
extricate himself, the heat of the burning wreck rendering aid impossible. 

The project of owning the cars used for railway post-offices has been 
frequently discussed by officers of this service, and is worthy of careful 
consideration, as it would be beneficial in many ways. It would cost 
the Government nothing, as the same arrangement could be made with 
the different companies that is now made by through freight lines, pal- 
ace car, or other companies controlling their own cars, by which a 
reduction in the compensation to railroads for mail transportation could 
be made sufficient to cover depreciations and replacement. 

Herewith is submitted a table showing in detail the changes made in 
railway post-office service for the last fiscal year. 

Finally, it is but due to the employes of the Department in this branch 
of the service that a recognition be made of their fidelity to duty and 
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the trust reposed in them. The faithful manner in which they perform 
their service, and oftentimes under very trying circumstances, is une- 
qoaled in any other service, and instances of heroic devotion to duty 
are by no means rare. They seem to appreciate the flEK^t that upon the 
careful performance of their duties are dependent interests of a magni- 
tude that cannot be estimated, and that a single error on their part, 
resulting in the delay or missending of a single letter, no matter how 
unimportant it may look, may result disastrously to some individual or 
corporation. 

Very respectfully, 

THEO. N. VAIL, 

OenH Supt 
Hon. Thos. J. Brady, 

Second Assistant Postmaster- Oeneral 
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Statement of the weights of mails dispatched to Postal Union countries dur- 
ing the year. 

Onuns. Omns. 

ToGreat Britain and Ireland 44,258,757 203,014.405 

Germany....* 27,085,027 83,922,270 

Franoei (6 months from January 1, 1876) 6,438,109 24,617,022 

Italy 1.896,310 6,025.393 

Switzerland 1,752,586 7,426,462 

Sweden 2,437,144 3,519,007 

Norway 1,866,000 2,890,530 

Netherlands 1,263,326 3,245,532 

Denmark 1,210,744 2,254,311 

Belgium 823,714 2,541,378 

Spam, (6 months from January 1, 1876) 257, 180 1, 239, 577 

89,288,897 340,695,887 
Estimating for 6 months' weight of mails to France and 

Spain 6,695,289 25,856,599 

Total 95,984,186 366,552,486 



AEBANGEMENT CONCERNING THE ENTRANCE INTO THE GENERAL 
POSTAL UNION OF BRITISH INDIA AND THE FRENCH COLONIES. 

The postal administration of British India having commnnicated, in 
conformity with Article XYII of the treaty concerning the formation of a 
General Postal Union, concladed at Berne, October 9, 1874, its intention 
to enter the General Postal Union, and the French Government having 
made a similar declaration in the name of its colonies, 

The undersigned delegates have established, subject to approval, the 
following provisions : 

ARTICLE I. 

British India and the French colonies accede to the stipulations of 
the treaty concerning ttie formation of a General Postal Union, con- 
cluded at Berne the 9th October, 1874, and also to the provisions of the 
regulations of detail and order established for the execution of said 
treaty. 

Article II. 

The correspondence originating in one of the countries mentioned in 
Article I, addressed to another country of the Union, and vice-versa, 
diall be subject to the Union postages adopted by each of the adminis- 
trations, by virtue of paragraphs 1, 2, 3. 4, and 5 of Article III, and of 
paragraphs 1, 2 and 3 of Article lY of tne treaty of Berne of October 9, 
1874. 

Each administration shall have the power to add to these postages, 
as maritime rate, an additional postage which shall not exceed the 
maximum fixed by Article m, second paragraph, and Article lY, second 
paragraph, of the Berne treaty, for the prepaid dispatches. 

When, however, the conversion of the postages into the national 
money shall produce fractions, these fractions may be forced to a whole. 

It is expressly understood that the additional maritime postage shall 
be levied but once, even when several maritime services participate in 
the transportation. 
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ABTICLE III. 

Under the head of maritime transportation of the correspondence 
mentioned in Article II, preceding, the despatching administration shall 
pay to the administration or to the administrations providing this trans- 
portation, a bonification : 

Ist^ of 25 francs per kilogramme, net weight, of letters and post-cards; 
and 

2d, of 1 franc per kilogramme, net weight, of matter described in arti- 
cle 4 of the treaty concladed at Berne, October 9, 1874. 

When the maritime transportation shall be performed by two or more 
administrations, the bonification shall be divided among them npon the 
bases of the distances traversed, without prejudice to the varions ar- 
rangements which may intervene between the administrations con- 
cerned. 

No bonifications, however, shall be due for the maritime transporta- 
tions not exceeding 300 nautical miles. 

Article IV. 

The correspondence, which, by virtue of the final paragraph of Article 
X of the treaty of Berne, of October 9, 1874, shall have extraordinary 
transportation expenses to support, may be subjected to an additional 
charge in proportion to such expenses. 

Aeticle V. 

In regard to the stipulations of Article XXVII of the regulations 
annexed to the treaty ot Berne, concerning the division of the expenses 
of the International Bureau of the General Postal Union, it is agreed 
that India shall belong to the 1st class, and the whole of the French 
colonies to the 3d class, as provided by that article. 

Article VI. 

The present arrangement shall take effect from July 1, 1876. 

Done apd signed at Berne, in 14 copies, January 27, 1876. 

For the German Postal Administration Gxjntheb. 

For the Austrian Postal Administration Dewi&z. 

For the Hungarian Postal Administration Hebl 

For the Belgian Postal Administration { q^^^^' 

For the Egyptian Postal Administration Euai^NE Bobel. 

!T Tw TTovos 
Vtede Manzaneea. 

For the French Postal Administration Ansault. 

For the Ministry of Marine and Colonies of 

France, in the name of the French Colonies . . E. Boy. 
For the Postal Administration of Great Britain. Alan Maclean. 
For the Postal Administration of British India.. Alan Maclean. 

For the Italian Postal Administration • Tantesio. 

For the Netherland Postal Administration Hofstede. 

For the Postal Administrations of Sweden and 

Norway M. B jobnst jebna. 
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COUNTRIES BEYOND SEA TO WHICH THE ARRANGEMENT CONCLUDED 
AT BERNE 27 JANUARY, 1876, IS APPLICABLE. 

f 
I. BRITISH INDIA. 

HindostRD, British Barmah, Aden. 

IL FRENCH COLONIES. 

America — Martinique, Gaadaloupe, and dependencies, French Oaiana, 
St. Pierrei and Miqaelon. 

Africa — Senegal and dependencies, Gaboon, Reunion, Mayotte and 
dependencies, Ste. Marie de Madagascar. 

Asia — French establishments in India (Pondicherry, Chandemagor, 
Karikal, Mah6, and Yanaon) and in Oochin China. 

Oceanica — New Caledonia and dependencies, Marquesas Islands, 
Tahiti, and the Archipelagoes subject to the protectorate of France. 



DEPARTMENT OP STATE, 

Washingtonj August 12, 187C. 
Sir : I have the honor to inclose herewith a copy of a letter dated 
July 12, received from the President of the Swiss Confederation, through 
the minister of the United States at Berne, announcing the adhesion of 
the French colonies and the British Indies to the General Postal Union 
treaty. 

I will thank you to notify me of anything you may desire to have 
done concerning this subject. 

I have the honor to be, sir, your obedient servant, 

HAMILTON FISH. 
Hon. James N. Tyner, 

Postmaster- Oeneral, 



[Inclosare.] 
Letter of President of Sic iss Confederation July 12, 1876. 

Berne, July 12, 1876. 

British India and the French colonies having asked to be admitted 
into the general postal union, a conference between their administrations 
and the other administrations interested assembled at Berne in the 
month of January last, and adopted on the 27th of said month an 
arrangement which fixes the conditions of the adhesion of those two 
countries to the stipulations of the treaty of Berne of 9th October, 1874. 
This arrangement, communicated to all the members of the union by 
circular of 29th January, encountered no objection within the period of six 
weeks prescribed by Article XVII of the postal-union treaty, so that, by 
virtue of this same article, the adhesion of British India and the Freach 
colonies, being considered as accomplished, was to be attested by a 
diplomatic act between the government of the managing: administration 
and the governments of the two administrations admitted into the 
union. 

Consequently, the federal council, in the name of the members of the 
union, exchanged on the 8th of April with the government of the French 
Bepublic, and on the 1st of July with the government of the United 
Kingdom of Great Britain and Ireland and the government of British 
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India, acts attesting the definitive adhesion of British India and the 
French colonies to the stipulations of the treaty of Berne of 9th October, 
1874. The federal conncil has the honor to transmit with the present 
note to his excellency the Minister of Foreign Affairs of the United 
States the text of these acts, the duplicates of which, intended for the 
federal conncil, in its character of representative of the members of the 
anion, are deposited in the archives of the Swiss Confederation. 

The federal conncil avails itself of this occasion, &c. 

In the name of the Swiss federal conncil. 

WELTI, 
TJie Chancellor of the Confederation Schiess. 

An arrangement concerning the entrance of the French colonies ihto 
the general postal union having been conclnded at Berne on the 27th 
January, 1876, between the delegates of the French government and the 
delegates of the administrations interested forming a part of the postal 
anion, and no objection against this arrangement in consequence of the 
communication thereof made to all the members of the union by circular 
of 29th January, 1876, having been presented within the period of six 
^eeks prescribed by Article XYII, paragraph 6, of the treaty of Berne of 
9th October, 1874: 

The undersigned, duly authorized for that purpose, do attest, by the 
present diplomatic act, the definitive adhesion of the French government, 
for its colonies, to the stipulations of the treaty concerning the creation 
of a general postal union concluded at Berne the 9th of October, 1874, 
as well as to the provisions of the detailed regulations for the execution 
of the said treaty. 

Done at Berne the 8th of April, 1876. 

For the Swiss federal council, in the name of the members of the 
union : 

The president of the confederation, 

[L. s.] WELTI. 

For the government of the French Bepublio : 

The ambassador of France to the Swiss Confederation, 

[L. s.] B. D'HARCOUET. 

An arrangement concerning the entrance of British India into the 
general Postal Union having been concluded at Berne on the 27th Janu- 
ary, 1876, between the delegates of the British government and the del- 
egates of the administrations interested forming part of the Postal Union, 
aad no objection against this arrangement, in consequence of the com- 
munication thereof made to all the members of the union by circular of 
29th January, 1876, having been presented within the period of six 
weeks prescribed by Article XVII, paragraph 6, of the treaty of Berne of 
9th October, 1874: 

The undersigned, duly authorized for that purpose, do attest by the 
present diplomatic ^ct, the definitive adhesion of the British government 
for British India to the stipulations of the treaty concerning the creation 
of a general Postal Union conclnded at Berne the 9th of October, 1874, 
as well as to the provisions of the detailed regulations for the execution 
of said treaty. 

Done at Berne the 1st of July, 1876. 

For the Swiss Federal Council, in the name of the members of the 
anion : 

The President of the confederation, 

[L. s.] WELTI. 
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For the goTernment of the United Kingdom of Great Britain and Ire- 
land, and for the government of British India : 
Her British Majesty's minister resident in the Swiss Confederation, 
[L. S.] EDWIN CORBETT. 



POSTAL CONVENTION BETWEEN THE UNFIED STATES OF AMERICA AND 
THE COLONIAL GOVERNMENT OF QUEENSLAND. 

The undersigned, being therennto daly authorized by their respective 
Governments, have agre^ upon the following articles, establishing and 
regnlating the exchange of correspondence between the United States 
of America and the colony of Qaeensland : 

ARTICLE I. 

There shall be an exchange of correspondence between the United 
States of America and Qaeensland by means of the direct line of colonial 
mail-packets plying between San Erancisco and New South Wales, as 
well as by such other means of direct mail-steamship transportation 
between the United States and New South Wales as shall hereafter be 
established with the approval of the respective post departments of the 
countries concerned, comprising letters, newspapers, printed matter of 
every kind, and patterns and samples of merchandise, originating in 
either country and addressed to and deliverable in the other country, 
as well as correspondence in closed mails originating in Queensland and 
•destined for foreign countries by way of the United States. 

ARTICLE II. 

The postoffice of San Francisco shall be the United States office of 
exchange, and Brisbane the office of exchange of the colony of Queens* 
land for all mails transmitted under this arrangement. 

Article III. 

No accounts shall be kept between the post-departments of the two 
•countries upon the international correspondence, written or printed, 
exchanged between them, but each country shall retain to its own use 
the postages which it collects. 

The single rate of international letter-postage shall be twelve cents in 
the United States and sixpence in Queensland on each letter weighing 
half an ounce or less, and an additional rate of twelve cents (sixpence) 
for each single weight of half an ounce or fraction thereof, which shall in 
all cases be prepaid at least one single rate by means of postage-stamps 
at the office of dispatch in either country. Letters unpaid, or prepaid 
less than one full rate of postage, shall not be forwarded, but insnffi- 
oiently-paid letters, on which a single rate or more has been prepaid, 
shall be forwarded, charged with the deficient postage, to be collected 
and retained by the post-department of the country of destination. 

The United States post-office shall levy and collect to its own use on 
newspapers addressed to Queensland a postage charge of two cents, 
and on all other articles of printed matter, patterns and samples of 
merchandise, addressed to Queensland^ a postage charge of four cents 
per each weight of four ounces or fraction of four ounces. 

The post-office of Queensland shall levy and collect to its own use on 
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newspapers addressed to the United States a postage charge of two 
cents, and on other articles of printed matter, patterns and samples of 
merchandise, addressed to the United States, a postage charge of foar 
cents per each weight of two ounces or fraction of two ounces. 

Letters, newspapers, and other articles of printed matter, patterns 
and samples of merchandise, fnlly prepaid, which may be received in 
either country from the other, shall be delivered free of all charge what- 
soever. 

Newspapers and all other kinds of printed matter, and patterns and 
samples of merchandise, are to be subject to the laws and regulations of 
each country, respectively, in regard to their liability to be rated with 
letter postage when containing written matter, or for any other cause 
specified in said laws and regulations, as well as in regard to their lia- 
bility to customs duty under revenue laws. 

Article IV. 

The United States office engages to grant the transit through the 
United States, as well as the conveyance by the United States mail-pack- 
ets, of the correspondence in closed mails which the Queensland post- 
office may desire to transmit via the United States to British Columbia, 
the British North American provinces, the West Indies, Mexico, Cen- 
tral and South America, and at the following rates of United States 
transit- postage, viz : 

For the United States territorial transit of closed mails from Queens- 
land for Mexico, British Columbia, Canada, or other British North 
American provinces, when transmitted entirely by land-routes, six cents 
per ounce for letter- mails, and sixteen cents per pound for all kinds of 
printed matter. 

For the United States territorial and sea transit of closed mails f^om 
Queensland for British Columbia or other British North American prov- 
inces, Mexico, Central and South America, or the West India Islands, 
when transmitted from the United States by sea, twenty.five cents per 
ounce for letter- mails, and twenty cents per pound for all kinds of printed 
matter. 

The Queensland post office shall render an account to the United 
States post office, upon letter-bills to accompany each mail, of the 
weight of the letters, and also of the printed and other matter contained 
in such closed mails, forwarded to the United States for transmission 
to either of the above-named countries and colonies, and the accounts 
arising between the two offices on this class of correspondence shall be 
stated, adjusted, and settled quarterly, and the amounts of the United 
States transit-charges found due on such closed mails shall be promptly 
paid over by the Queensland post office to the United States post office 
in such manner as the Postmaster-General of the United States shall 
prescribe. 

Article V. 

Prepaid letters from foreign countries received in and forwarded from 
the United States to Queensland shall be delivered in said colony free 
of all charges whatsoever, and letters received in Queensland from the 
United States addressed to other colonies of Australia will be forwarded 
to destination subject to the same conditions as are applicable to corre- 
spondence originating in Queensland and addressed to those countries. 
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Article VI. 

The two post-departments may, by mutual agreement, provide for 
the transmission of registered articles in the mails exchanged between 
the two countries. 

The register-fee for each article shall be ten cents in the United States 
and fonrpence in Queensland. 

Article VII. 

The two post-departments shall settle by agreement between them all 
measures of detail and arrangement requir^ to carry this convention 
into execution, and may modify the same in like manner, from time to 
time, as the exigencies of the service may require. 

Article VIIL 

Every fully prepaid letter dispatched from one country to the other 
shall be plainly stamped with the words ^^ paid all," in red inkj on the 
right-hand upper corner of the address, in addition to the date-stamp 
of the office at which it was posted, and on insufficiently-paid letters the 
amount of the deficient postage shall be inscribed in black ink. 

Article IX. 

Dead letters, which cannot be delivered from whatsoever cause, shall 
be mutually returned, without charge, monthly, or as frequently as the 
regulations of the respective offices will permit. 

Article X. 

This convention shall come into operation on the 1st day of January, 
1876, and shall be terminable at any time on a notice, by either office, 
of six months. 

Done in duplicate and signed in Brisbane, the eighth day of Decem- 
ber, in the year of our Lord one thousand eight hundred and seventy- 
five, and in Washington on the second day of February, one thousand 
eignt hundred and seventy-six. 

[seal.] MARSHALL JEWELL, 

Poatmaster-OeTieral of the United States. 
GEOBOE THOBN, Junior, 
Poatmaster-Oeneral of Qtieeneland. 
Approved. 

EwD. Cairns. 

I hereby approve the aforegoing convention, and in testimony thereof 
I have caused the seal of the United States to be affixed. 
^EAL.] U. S. GBANT. 

By the President : 
Hamilton Fish, 

Secretary of State. 

Washington, February 5, 1876. 
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ADDITIONAL AGREEMENT BETWEEN THE UNITED STATES OF AMERICA 
AND THE EMPIRE OF JAPAN, MODIFYING THE PROVISIONS OF THE 
POSTAL CONVENTION OF THE 6th AUGUST 1873, AND ALSO OF THE 
AGREEMENT OF APRIL 26th 1875 BETWEEN THE TWO COUNTRIES. 

The undersigned being thereunto duly authorized by their respective 
Governments have agreed to modify the provisions of the Postal Con- 
veDtion between the United Sta.tes and Japan, concluded the 6th day 
of August, A. D. 1873, or the 6th day of the 8th month of the 6th 
year of Meiji, and of the Agreement between the United States and 
Japan, signed at Washington the 26th day of April A. D. 1875, as fol- 
lows: 

1st. It is agreed that the second paragraph of Article III of the said 
CoDTention be so modified that the single rate of international letter 
postage shall be reduced to five cents in the United States and five sen 
in Japan, on each letter weighing fifteen grammes (one half ounce) or 
less, and an additional rate of five cents or five sen for each additional 
weight of fifteen grammes, (one half ounce) or fraction thereof. 

Also that the Agreement between the United States and Japan, signed 
at Washington the 26th day of April A. D. 1875, relative to the inter- 
national postage on newspapers and other printed matter, patterns and 
samples of merchandize exchanged between the two countries be so 
modified that the postage to be levied, collected, and retained by the 
Post OfiSice of the country of origin shall be reduced to two cents in the 
United States and two sen in Japan on each newspaper not exceeding 
four ounces in weight, and two cents or sen for eac^ weight of two 
onnces or fraction of two ounces on all other articles of printed matter, 
patterns and samples of merchandize. 

2od. It is further agreed, in view of the fact that the Japanese Gov- 
ernment is about to establish a Postal Agency at Shanghai, China ; that 
the same rates of postage and conditions of exchange shall be applied 
to correspondence of every kind originating in said Japanese Postal 
Agency, and despatched through the exchange office of Yokohama to the 
United States or to foreign countries via the United States, as are 
applied to the correspondence similarly addressed, originating in the 
Empire of Japan. 

3rd It is further agreed that the respective Japanese post offices of 
Yokohama, Hiogo, and Nagasaki may exchange correspondence by 
means of American or Japanese mail packets with the Japanese Postal 
Agency at Shanghai. 

And it is also agreed, that the single rate of letter postage to be lev- 
ied and collected at the United States Postal Agency at Shanghai on 
letters addressed to Japan, shall be five instead of six cents as stipulated 
in Article V of the Postal Convention between the two countries — and 
in like manner, a reduced single letter rate of five sen shal] be levied 
and collected in Japan on letters for Shanghai when despatched in the 
mails to the United States Postal Agency at that port. 

4th It is also hereby agreed that the provisions of Article Y of the 
Postal Convention of August 6th 1873, as herein modified, shall continue 
in force until the 31st of December, 1876, the date of expiration of the 
existing contract between the United States and the Pacific Mail Steam- 
ship Company, for the mail service between Yokohama and Shanghai, 
teaching at the ports of Hiogo and Nagasaki ; and that on and after 
January 1, 1877, its provisions shall apply only to such mails, if any, as 
shall after that date be exchanged between the Japanese post office at 
Yokohama, and the United States Postal Agency at Shanghai, by means 
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of mail packets under contract with the United States Post Office. De> 
partment performing regular trips between the portof Yokohama, Japan , 
and the port of Shanghai, China. 

This agreement shall be carried into operation on the 1st day of April 

A. D. 1876, or on the 1st day of the 4th month of the 9th year of Me^ji. 

Done in duplicate original and signed at Washington this eighth day 

of February one thonsand eight hundred and seventy six, or the 8th day 

of the 2nd month of the 9th year of Meiji. 

[L. s.] MARSHALL JEWELL 

Postmaster General of the United States. 
Y08HIDA KIYONAEI 
His Imperial Japanese Majesty^s Envoy Extraordinary and 
Minister Plenipotentiary to the United States ofAmeriea. 

I hereby approve the aforegoing Agreement, and in testimony thereof, 
I have caused the seal of the United States to be hereto affixed. 
[L. s.] U. S. GRANT. 

By the President 
Hamilton Fish, 
Secretary of State. 

WASHiNaTON, February Sth 1876. 

Translation. 

I hereby approve the foregoing Agreement and in testimony thereof 
I have caused the seal of the Empire of Japan to be affixed. 

[L. s.] MUTSUHITO. 

The 31st day of the 3rd month of the 9th year, Meiji. 

By order of His Majesty 

Tebashima Munenobi. 
Minister for Foreign Affairs. 



POSTAL CONVENTION BETWEEN THE UNITED STATES OF AMERICA AND 

BERMUDA. 

The undersigned, being thereunto duly authorized by their respective 
governments, have agreed upon the following articles, establishing and 
regulating the exchange of correspondence between the United States 
of America and Bermuda : 

Article I. 

There shall be an exchange of mails between the United States of 
America and Bermuda, by such means of transportation as are now, 
or shall hereafter be, established with the approval of the respective 
Post Departments of the two countries, comprising letters, and manu- 
script subject by the laws of either country to letter rate of postage, 
newspapers, books, printed matter of every kind, sheets of music, en- 
gravings, lithographs, photographs, drawings, maps, and plans originat- 
ing in either country and addressed to and deliverable in the other 
country. 

Each office shall make its own arrangements for, and at its own cost 
pay the expense of, the intermediate sea transportation of the mails 
which it despatches to the other. 
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Article II. 

New York shall be the office of exchange on the side of the United 
States, and Hamilton shall be the office of exchange on the side of 
Bermuda, for all mails transmitted between the two countries under 
this arrangement ; and all mail matter transmitted in either direction 
between the respective offices of exchange shall be forwarded in closed 
bags or pouches, under seal, addressed to the corresponding exchange 



The two Post Departments may at any time discontinue either of said 
ofiBces of exchange or establish others. 

Article III. 

The standard weight for the single rate of postage and rule of pro- 
gression shall be : 

1. For letters or manuscripts subject by law to letter rate of postage, 
ifteen grammes, (one half ounce avoirdupois.) 

2. For all other correspondence mentioned in the first article, that 
which each country shall adopt for the mails which it despatches to the 
other, adapted to the convenience and habits of its interior administra- 
tion. But each country shall give notice to the other of the standard 
weight it adopts, and of any subsequent change thereof. The weight 
stated by tbe despatching exchange office shall always be accepted, ex- 
cept in cases of manifest error. 

Article IV. 

No accounts shall be kept between the Post Office Departments of the 
two countries, on the international correspondence, written or printed, 
exchanged between them ; but each country shall levy, collect, and re- 
tain to its own use, the following postal charges, viz : 

1. The rate of postage to be charged and collected in the United States 
on each prepaid letter or manuscript subject to letter postage, addressed 
to Bermuda, shall be five (6) cent« United States currency, for each 
weight of fifteen grammes or fraction thereof; and the rate of postage 
to l^ charged and collected in Bermuda on each prepaid letter or manu- 
script subject to letter postage, addressed to the United States of America, 
shall be two pence, the same to be in each case in full of all charges 
whatever, to the place of destination in either country. 

The charge on unpaid letters shall be double the rate levied in the 
country of destination on prepaid letters. 

2. On all other articles of correspondence mentioned in the first arti- 
cle, the Post Departments of the United States and Bermuda may re- 
spectively levy, collecC, and retain to their separate and exclusive use, 
soch rates of postage adapted to their interior administration and to 
tbe cost of sea transportation, as they shall deem advisable ; which rates 
shall, in like manner, be in full of all charges whatever, to the place of 
destination in either country. But each office shall give notice to the 
other of the rates it adopts for such correspondence, and of any subse- 
quent change thereof. The maximum weight of such correspondence is 
fixed at 4 pounds. 

Newspapers and other correspondence of the class referred to in the 
preceding paragraph, shall be sent in narrow bands, or covers open at 
the sides or ends, so that they may be easily examined ; and packages 
of such correspondence shall be subject to the laws and regulations of 
each country in regard to their liability to pay customs duty, if contain- 
12 p o 
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ing dutiable goods ; or to be rated with letter postage when containing 
written matter, or for any other caase specified in said laws and regnla- 
tions. 

Aeticlb V. 

Prepayment of postage of every description of article can be effected 
only by means of postage stamps or stamped envelopes valid in the 
country of origin. 

The correspondence to be reciprocally exchanged^ shall be impressed 
on the upper part of the address with a stamp indicating the place of 
origin and date of posting. 

Unpaid or insufficiently paid letters, or manuscripts subject by law to 
letter rate of postage, shall, in addition, be impressed with the stamp T 
(tax to be paid}, the application of which shall devolve upon the ex- 
change office of the country of origin. 

Every international letter, or manuscript subject to letter postage, 
which does not bear the stamp T, shall be considered as fully paid to 
destination, and treated accordingly, unless there be an obvious error. 

When a letter, or any manuscript subject by law to letter x>ostage, un- 
paid or insufficiently paid, shall be liable, by reason of its weight, to 
more than a single rate of postage, the despatching office shall indicate in 
the upper right-hand corner of the address, in ordinary figures, the 
number of rates to which it is liable. 

When a letter shall be insufficiently prepaid by means of postage 
stamps, the despatching office shall indicate, in figures in black ink^ 
placed by the side of the postage stamps, their total value expressed in 
the currency of the country of destination. 

In case postage stamps may be used which are not of any value in the 
country of origin, no account shall be taken of them. This fact shall be 
indicated by the figure ^^0," placed by the side of the postage stamps* 

The office of the country of destination shall charge the insufficiently 
paid letters with the amount of the deficient postage calculated at the 
rate of an unpaid letter of the same weight. 

In case of need, fractions may be raised to the necessary unit of charge 
in force in the country of destination. 

Aeticlb VI. 

Letters, and other communications in manuscript, which, from any 
cause, cannot be delivered to their address, after the expiration of a 
proper period to effect their delivery shall be reciprocally returned every 
month, unopened and without charge, to the Post Office Department of 
the despatching country; but newspapers and all other articles of printed 
matter shall not be returned, but remain at the disposal of the receiv- 
ing office. 

Letters erroneously transmitted or wrongly addressed, shall be promptly 
returned to the despatching office without charge. 

Abtiole VII. 

To accommodate the Bermuda Government, and at the same time 
maintain the condition that postage accounts shall not be kept between 
the two countries, the Post Office Department of the United States will 
forward, without charge, to the Canada frontier and vice-versaj such cor- 
respondence, in sealed bags of small weight and bulk, as the Bermuda 
Post Office may exchange directly with the Dominion of Canada, through 
the United States ; but should the weight and bulk of such mails at any 
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time be deemed too great to juBtify this concession, the Post Office De- 
partment of the United States reserves the right to withdraw it, npon 
giving notice to that effect. 

Aeticle VIII. 

Letters originating in foreign countries and addressed to the United 
States or to Bermuda respectively, on which the foreign and interna- 
tional postage charges are fnlly prepaid, shall, when forwarded in the 
mails of either country to the other, be delivered in the country of des- 
tination free of charge. 

Official correspondence between the two Post Departments relating 
exclusively to the postal service, shall be exempt from postage charges. 

Abtigle IX. 

I^either Post Department shall be required to deliver any article re- 
ceived in the mails, the circulation of which shall be prohibited by the 
laws in force in the country of destination. And any article subject, by 
the laws of either country, to customs duty or to confiscation, shall, when 
received in the mails from the other, be treated in accordance with the 
laws of the receiving country. 

Abtiole X. 

The two Post Departments may provide for the transmission of regis- 
tered articles in the mails exchanged between the two countries. 

The registration fee for each article shall be ten cents in the United 
States and six pence in Bermuda. 

ABTICLE XI. 

The two Post Departments shall settle, by agreement between them, 
all measures of detail and arrangement required to carry this Conven- 
tion into execution, and may modify the same, in like manner, from time 
to time, as the exigencies of the service may require. 

ABTIOLE XII. 

This Convention shall come into operation on the first day of October, 
and shall be terminable at any time on a notice, by either office, of six 
months. 

Done in duplicate and signed in Washington on the twenty-ninth 
day of August, 1876, and in Hamilton on the ninth day of August, 1876. 
[SBAJL.] JAS. N. TYNBR, 

Postmaster- General of the United States. 
J. H. LEPEOY, ^ v: 
Major- Oeneralj 
Governor and Commander-in-Chief of the Bermudas. 

1 hereby approve the aforegoing Convention, and in testimony thereof 
I have caused the seal of the United States to be affixed. 
[SEAL.] U. S. GRANT. 

By the President : 
W. Hunter, 

Acting Secretary of State. 

WAsmNGTON, Sqft Athy 1876. 
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additional article of agreement between the post-office 
departments of the united states of america and new- 
foundland. 

Sole Article. 

It is agreed that the single rate of iDternational letter-postage, in fall 
to destination, shall be five cents on each letter weighing half an onnce 
(15 grammes) or less, and an additional rate of five cents for each addi- 
tional weight of half an ounce (15 grammes) or fraction thereof, the pre- 
payment of which shall be compulsory at the office of mailing in either 
country. 

This article shall take effect immediately, superseding the provisions 
of the second paragraph of article 3 of the Postal Convention of 20-30 
November, 1872, which paragraph is hereby rescinded. 

In witness whereof the Postmaster General of the United States of 
America and the Postmaster General of Newfoundland have hereto 
set their hands and affixed their seals at the date set opposite to each 
respectively. 

[L. s.] JAS. N. TTNER, 

Postmaster Oeneral of the United States of America. 

October 6, 1876. 

JOHN DELANEY, 
Postmaster General Newfoundland. 

September 22, 1876. 

I hereby approve the aforegoing additional article, and in testimony 
thereof I have caused the seal of the United States to be affixed. 
fL. s.] . U. S. GRANT. 

By the President : 

John L. Oadwaladbb, 

Acting Secretary ofState^ Washington. 



SPECIAL ARRANGEMENT BETWEEN THE GENERAL POST-OFFICES OF THE 
UNITED STATES AND THE UNITED KINGDOM, FIXING RATES OF TER- 
RITORIAL TRANSIT-CHARGES ON BRITISH CLOSED MAILS CONVEYED 
ACROSS THE AMERICAN CONTINENT BETWEEN BOSTON OR NEW YORK 
AND SAN FRANCISCO. 

Whereas Article X of the treaty concerning the formation of a gen- 
eral postal union, signed at Berne October 9, 1874, provides that the 
territorial transit charges on the mails conveyed across the United States 
of America by the railways between New Tork and San Francisco shall 
continue to form the object of special arrangements between the post- 
offices concerned ; and whereas the territorial transit-rates for the con- 
veyance of correspondence in closed mails through the United States, 
fixed by the eleventh article of the postal convention of November 7-24, 
1868, between the General Post-Office of the United States of America 
and the general post-office of the United Kingdom of Great Britain and 
Ireland, were, by a notice of one year, terminated on the 24th of An- 
gnst, 1876 : The undersigned, being thereunto duly authorized by their 
respective governments and acting for and in behalf of the General 
Post-Offices of the United States and of the United Kingdom, respect- 
ively, do hereby agree that the territorial transit-charges to be paid by 
the British post-office to the United States Post-Office on the British 
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closed mails conveyed on and after the 24th of August, 1876, across the 
territory of the United States, between Boston or New York and San 
Francisco, shall be 6 francs per kilogramme of letters and 2 francs per 
kilogramme of newspapers, other printed matter, and patterns and sam- 
ples of merchandise. 

This agreement shall be terminable at any time on a notice by either 
office of one year. 

In testimony whereof the undersigned have subscribed their names 
and affixed their seals hereto, at Washington, in duplicate original, this 
6th day of October, 1876. s , i- 

[SEAI-] JAS. K TYNER, 

Postmaster' General of the United States. 
EDWD THORNTON, 
Her Britannic Majesty's Minister. 
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Table showing the inoreaae and deerease of post-offioea in ike eeveral Stateeand Territories; 
also the number of posUojfioes at tohioh appointments are made by the President and by the 
Postmaster-General for the year ended June 30, 1876. 



•SUtea and TerritoriM. 



Alabama 

AJanka 

Arixona 

Arkanaaa 

California 

Colorado 

Conneoticat 

Dakota , 

Delaware 

District of Colombia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Indian Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississip 



Montana 

Ifebraska 

Ifevada 

New Hampshire . 

New Jersey.*. 

New Mexico 

New York 

North Carolina .. 

Ohio 

Oregon 

Penniylvania.... 

Rhode Island 

South Carolina... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia.. - 

Wisconsin 

Wyoming 



Total. 



Ji 

I 



785 

S 

43 

063 

731 

188 

435 

133 

101 

6 

S06 

715 

68 

1.865 

1,494 



1,353 

1,064 

1,063 

338 

869 

606 

715 

1,303 

814 

560 

1,585 

100 

559 

88 

434 

654 

66 

3,815 

1,045 

3,164 

368 

3,113 

104 

460 

1,046 

861 

171 

484 

1,404 

155 

746 

1,229 

40 



35,547 



796 

8 

39 

636 

763 

818 

444 

148 

103 

6 

333 

754 

74 

1,887 

1,533 

55 

1,370 

1,104 

1,110 

345 

871 

619 

781 

1,235 

833 

576 

1,510 

94 

584 

93 

436 

655 

72 

8,835 

1,134 

8,189 

391 

3,155 

104 

496 

1,076 

008 

171 

488 

1,441 

148 

774 

1,844 

44 



36,383 



11 



894 



56 



^1 
ll 

ill 



17 



3 
9 

33 
9 

44 
3 
6 
8 
6 

83 

a 

136 

67 



80 
38 
88 

6 
28 
14 
100 
70 
23 
81 
46 

4 
14 

9 
83 
46 

3 

179 

13 

113 

6 
138 
11 
13 
19 
30 

3 
81 
84 

3 
10 
56 

3 



1,547 



17 



3 

9 

35 

13 

45 

3 

6 

3 

6 

S3 

3 

138 

66 



84 
38 
26 

6 
88 
14 
103 
70 
83 
21 
46 

4 
15 

9 
23 
47 

3 

182 

13 

113 

6 
131 
11 
13 
19 
30 

3 
21 
24 

3 
10 
56 

3 



1,568 



29 



768 
2 

39 
«54 

699 

179 

391 

131 

95 

4 

200 

693 

66 

1,739 

1,437 



1,278 

1,036 

1,034 

338 

841 

593 

615 

1,133 

791 

539 

1,479 

96 

545 

79 

411 

606 

63 

2,636 

1,038 

2,051 

863 

8,981 

93 

447 

1,037 

831 

168 

463 

1,380 

158 

736 

1,173 

37 



34,000 



III 
III 



779 

2 

36 

627 

736 

200 

399 

146 

96 

4 

216 

731 

71 

1,749 

1,455 

55 

1,286 

1,066 

1,082 

339 

849 

605 

619 

1,155 

809 

555 

1,464 

94 

560 

83 

413 

008 

69 

3,653 

1,121 

2,076 

285 

3,024 

93 

483 

1,057 

876 

168 

467 

1,417 

145 

764 

1,168 

41 



34, 815 :873 38 



n- 
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Total operoHans of the appmntmrnUofficefm' (he year ended June 30, 1876. 





Poat-officea. 


FoBtmaatera. 


i 


Stotes and Territories. 


1 


1 


1 

j! 


§1 

111 

p.o<a 


it 

Is 


J 


1 


1 


AUbftmft 


65 


54 





7 


151 


45 


8 


332 


AlMka 


ArilODA 


6 
63 
68 
37 
11 
84 

9 


9 

59 
36 
13 
8 
9 
1 


3 
12 
20 

9 
1 
3 


3 
2 
12 
7 
1 
...... 


7 
185 
132 
62 
36 
38 
10 


"'33* 
14 
5 
3 

8 


1 
7 
7 
2 

4 
3 

1 


26 


ArkADBM 


319 


C*UfoniU 


877 


Colorado 


187 


Conneotleat 


65 


Dakota 


83 


DeUware 


17 


Di«trictof Columbia 




Florida 


31 
71 
10 
80 
63 
10 
63 
78 
83 
31 
13 
27 

7 
50 
47 
40 
77 

6 
57 

5 

5 

8 
10 
40 
138 
39 
38 
80 

1 
56 
9R 
95 

6 

5 
100 

9 

72 
42 

6 


15 
38 

4 

34 

6 

45 

33 

35 

84 

5 

14 

1 

27 

29 

24 

92 

12 

38 

1 

3 

7 

4 

20 

49 

14 

15 

38 

I 

20 

68 

48 

6 

1 

63 

16 

44 

27 

2 


5 
7 


2 

5 


48 

123 

11 

315 

314 

8 

217 

250 

150 

62 

55 

82 

S3 

158 

138 

105 

249 

15 

98 

6 

35 

37 

16 

221 

142 

878 

68 

899 

7 

84 

156 

839 

19 

33 

180 

39 

99 

176 

19 


13 

18 

1 

33 

35 

4 

49 

35 

45 

25 

5 

5 

7 

28 

29 

24 

81 

9 

97 

6 

7 

15 

7 

70 

46 

81 

4 

83 

2 

6 

23 

31 

7 

14 

26 

1 

12 
20 
1 


3 

6 

""ii' 
20 

1 
7 
11 

8 
2 

11 
4 
1 
8 
1 
6 

17 
...... 

t 

4 

6 

3 

30 

12 

21 

2 

36 

1 

...... 

12 
16 
3 
2 
11 
...... 

6 

1 


115 


Georsia 


257 


icwS!!::::::;;::::::::::::;:::;;;;::;::::::;:::::; 


86 


UliDOls 


25 

10 
2 

17 

37 
9 
6 
4 

11 
7 

14 

10 
5 

19 
3 

14 
1 


24 
7 
1 
8 

33 
5 
4 
8 
7 

7 

4 
5 

"is' 
1 


530 


Indiana 


476 


It^dian Territory 


31 


Iowa 1 


398 


Xaneaa 


449 


Kentacky - 


339 


Loawiana 


150 


Maine 


93 


W^rylanil 


143 


Hanachaaetta 


46 


Michigan -• 


885 


UlnnMota 


848 


Miiainippi 


904 


MS^T{^.:;::"::::::::::::.:::::;;::;::;::::::;: 


535 


Unnfj^na . , , .. 


45 


xebnSJa::;:;:;;;.::;. ...;;;.. J.. .;;.::j:::;;::::: 


83t 


Verada 


98 


Kaw nAfniMihire r 


54 


New Jersey.... ■• 


6 
1 

15 

15 

14 
8 

36 
1 
5 
9 

10 
1 
7 

20 
5 
6 

14 
8 


...... 

18 
9 
6 

18 
...... 

5 
5 
1 

6 
3 

4 
2 
13 

1 


79 


NewHexioo 


41 


New York 


396 


North Carolina 


404 


Ohio 


447 




135 


PennaylTania . 


578 


£hoilATi|1^Y|«| , , , 


IS 


'Sooth Carolina 


171 


Tenneaaee 


366 


T«>x*^ ...... 


439 


rtah 


48 


Vennont 


68 


VirginU 


400 


Washington 


70 


TTest Virginia 


239 


Viaconsin 


285 


Wyoming 


31 






Total 


1,993 


1,157 


446 


251 


5.140 


1,015 


333 


10, 114 
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Statement of the operatUmB of the free-deliterg 



Fost-oflSoes. 



Albany.N.Y 

Allegheny, Pa 

Atlanta, Ga 

Baltimore, Md 

BaDgor, Me 

Boston, Mass 

Bloominji^on, 111 

Brooklyn, N.Y 

Buffalo, Kew York. . . 
Burlington, Iowa . . . . 

Camden, N.J 

Charleston. S. C 

Chicago, HI 

Cincinnati, Ohio 

Cleyelaud, Ohio 

Colambns, Ohio 

Covington, Ky 

Davenport, Iowa 

Dayton, Ohio 

Des Moines, Iowa 

Detroit, Mich 

Dubuque, Iowa . . . ^ . . 

Easton, Pa 

Elizabeth, N.J 

Elmira,N.Y 

Erie, Pa 

Evansville, Ind 

Eall River, Mass*... 
Fort Wayne, Ind .... 
Grand Bapids, Hick . 

Harrisburgh, Pa 

Hartford, Conn 

Hoboken, N.J 

Indianapolis, Ind 

Jersey City, N.J 

Kansas City, Mo 

La Payette, Ind 

Lancaster, Pa 

Lawrence, Mass 

Leavenworth, Kana.. 

Louisville, Ky 

Lowell, Mass 

Lynn, Mass 

Manchester, N. H f. . . 

Memphis, Tenn 

MUwaakee.Wis 

Minneapolis, Minn. .. 

Mobile, Ala 

Nashville, Tenn 

Newark, N.J 

New Bedford. Mass.. 
New Haven, Conn . .. 

New Orleans, La 

New York, N.Y 

Norfolk, Va 

Omaha, Nebr 

Oswego, N.Y 

Patoison. N.J 

Peoria. HI 

PetersDurgh, Va 

Philadelphia, Pa 

Pittsburgh, Pa 

Portland; Me 

Pottsville, Pa 

Poughkeepsie, N. Y.. 
Providence, R. I 

Sulncy. Ill 
eading, Pa 

B iohmond, Ya 

Rochester, N. Y 

Saint Joseph, Mo 

Saint Louis, Mo . 



95 

11 

6 

62 

4 

154 

6 

89 

34 

6 

6 

8 

157 

;2 

32 

12 

4 

7 

12 

6 

31 

5 

6 

6 

C 

7 

7 

4 

7 

8 

6 

11 

4 

28 

14 

11 

5 

5 

8 

5 

30 

10 

7 

5 

13 

26 

9 

6 

10 

24 

, 7 

14 

47 

429 

6 

6 

6 

7 

8 

5 

247 

34 

10 

4 

6 

20 

7 

9 

16 

23 

7 

107 



Delivered. 



Mail. 



Letters. 



% 471, 979 
960, 459 
646, 415 

5, 484, 974 

258,727 

10, 401, 673 

393,318 

4,668,435 

3,486,200 

554,861 

448,371 

430,492 

16, 788, 399 

6, 475, 708 

3,568,666 
841,005 
247,043 
468,816 

1, 045, 370 
510,673 

4, 471, 074 
438,051 
660,856 
469,828 
674,920 
596,295 
535,997 
327,004 
802,366 
968,799 
350,068 
884,462 
235,138 

2,925,542 

1, 262, 889 

1,333,137 
331, 319 
513.389 
656,055 
330,972 

2,835^060 
664, 068 
522,844 
536,385 

1,366,221 

3, 253, 370 
633,754 
269,371 

1, 012, 479 

1, 831, 716 
665, 178 
824,689 

1, .559, 838 
34, 144, 052 
551,975 
561,396 
402,513 
422,277 
606, 575 
367, 740 
20, 413, 437 

2, 377. 897 
610, 490 

. 268, H47 
585,457 

1, 058, 067 
41)0. 041 
670. 108 

1,245,563 

2, 598, 938 
678,435 



Postal 
cards. 



244,567 

89,611 

108,454 

544,693 

41,592 

1, 673, 978 

95,505 

743, 405 

314, 603 

73,527 

78,465 

55,601 

2, 143, 540 

719, 581 

666,646 

150, 916 

34,034 

86,277 

161,922 

104, 695 

667, 318 

87,592 

114,369 

62,899 

105,862 

42,735 

91,696 

27,814 

89,912 

160,769 

60,988 

157,353 

40,804 

387.378 

88.903 

173,305 

73,454 

67.090 

56,810 

62,182 

457, 916 

90,434 

93,090 

87,269 

156,879 

242,136 

64,861 

33,327 

152,202 

320. 407 

54,134 

105, 032 

147,575 

3, 913, 615 

70.426 

83,437 

62,992 

43, 343 

11.1,268 

45, 577 

2, 514, 511 

214, 7*^ 

109,186 

45,731 

54,435 

138.303 

105,292 

87,671 

189, 167 

146, 718 

010, *w 102,794 

9,614,250 I 1,068,578 



LocaL 



Letters. 



21, 



11, 



1, 
* Eight carriers at this office until October 1, 1875, 



979,990 
120,487 

32,485 
940.799 

16,651 
423,901 

32,449 
098,752 
369,604 

36,689 

54,799 

46,179 
906,115 
135,652 
488,627 

71,682 

14, 316 

30,818 
122,626 

49,307 
480,192 

22,409 

43,844 

72,044 

44,730 

50.361 

18,654 

35.176 

96,317 
108, 396 

26,473 
192.719 

16,072 
281,473 
117,405 

88,374 

28,714 

23,894 

38,101 

16,361 
300.596 

66,477 

35,463 

30,942 
101,355 
248,636 

68,484 

22,958 

73,026 
396,968 

35,395 
123,350 
273,861 
070,850 

35,029 

44,947 

30.912 

53,080 

37.541 

18, 967 
315, 781 
473,887 

55,403 

28.400 

52, 786 
996, Wo 

32,531 

58,956 

91,160 
193, 281 

38,259 
273,709 
, and seven 



Postal 
cards. 



173,603 
39.358 
38,767 

553,257 
5,858 

511, 184 
16,617 

599,869 

239,189 
99,627 
32,300 
97.558 

332,709 

585,684 

929,187 
47,079 
4,216 
19.841 
65, 010 
26,920 

150,433 
90,139 
14, 117 
16,836 
23,137 
32,684 
93,047 
12,700 
84,070 
42,817 
19,989 
89,459 
21,9Q2 

166, 320 
66,179 
55,057 
6,810 
16,000 
45,013 
11,165 

955,063 
39.226 
45,401 
33.518 
46,097 

930,238 

34,557 

9,781 

44,961 

181,856 
91,511 
55,058 

180, 148 

860,871 
25,960 
23,349 
11,609 
22,409 
22,556 
9,466 

368,066 

1.58, 918 
53.977 
9,500 
47,825 
72,543 
23,554 
36, 817 
71,557 

170, 062 
23,282 

876,448 



3,962 
2,795 
9,133 

93,961 
9,797 

73,190 
9,972 

18,792 

99,315 

9,489 

1,085 

9,609 

137,569 

93,940 

34,465 
3,811 
042 
9,002 
8,755 
3,198 

33,748 

2,991 

1,920 

1.065 

3,447 

711 

9,717 

786 

9,807 

5,400 

890 

9,501 

1,913 

24,851 
9,651 
7,560 
1,181 
1,270 
887 
1.545 

16,502 

1,649 

490 

9,544 

10.326 

17,898 

2,342 

820 

9,661 

10,006 
796 
1,711 
8,948 
231,931 
1,047 
4,262 
1,187 
1,407 
9,687 
9,117 

78,256 
8,939 
1,»W) 
836 
1,117 
9,460 
3,747 
1.385 
8,549 

10,427 
5.003 

66,949 






1,099,640 
659,400 
948,958 

1,854,897 
144.983 

4,644.713 
943,340 

2; 662. 167 

1.899,333 
44S.944 
250,549 
941,138 

4, 63i. 757 

1,715,018 

1. 660. 106 
464,702 
163.170 
313.966 
580,988 
314,643 

2,008.021 
306,760 
303,378 
356,932 
280,397 
429.997 
320.009 
394,050 
623,983 
575,359 
971.361 
695.406 
60,169 

1. 170, 732 
414. 570 
757,094 
931,535 
966.384 
368,586 
937,628 

1,133,347 
313,349 
859,573 
462,844 
400.190 
823,609 
531.939 
300.280 
620,906 
844.707 
363.950 
652,70)1 
791. 176 

8,545.051 
194,414 
399.455 
191. 148 
952.700 
307,997 
164,186 
10, 914. 146 

1,143,381 
553,363 
261. 810 
461,359 
555,764 
439,204 
392.612 
499,760 

1, 100, 721 
503.131 

3,74«,7« 



I 



until June 1, 1876. 
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9ptem for the year ended June 30, 1876. 



Collected. 



I 



1, 733,746 

691,429 

490,301 

6^477,733 

364,481 

16,504,786 
9S9;684 

3,369,383 

2, 140, 683 
476^353 
844,640 
353,347 

18.976^744 

3v 909, 439 

31694,969 
633,393 
113.608 
967,075 
905,849 
341,509 

2,156,331 
441,530 
544,396 
968, 696 
354,631 
373; 718 
360,110 
184,444 
773,169 
726.949 
140.994 
544,643 
107,507 

1,568,370 
534,368 
806,805 
913,338 
132,538 
604.985 
281,404 

1,534,998 
700,415 
345^313 
302,071 
769; 539 

1, 717, 173 
409,977 
490.890 
500,068 

1,03S;889 
309,088 
733,566 

9.»4,»e8 
57, 503; 359 
578,968 
319.448 
994.390 
909. S73 
979.655 
285.580 
96,900,635 

1,774,105 
825.633 
143.410 
639,367 
567.333 
311.433 
381,603 
910,193 

9,331,868 
473,193 

7,031,849 



s 



385,373 

73,101 

134, 161 

1, 079. 433 

73^835 

3, 957, 651 

73.84S 

803,965 

433,460 

87,089 

58,053 

56,359 

4,339,318 

768,883 

700.363 

168,034 

15,573 

66,468 

345,993 

74,666 

440,833 

126,548 

101, 168 

43,394 

59.891 

50,837 

97,043 

17,385 

111,415 

138, 817 

38.808 

95,347 

33,901 

367,357 

68,871 

151,733 

58,336 

85,739 

73,370 

45,906 

475, 714 

96,998 

8a, 727 

73.893 

113, 437 

339,159 

90,867 

68,615 

117,764 

304,398 

48,390 

77,913 

379,834 

6, 896, 415 

113.808 

78, 142 

53,564 

43,614 

155, 622 

51,177 

4, 649. 993 

383,689 

169,799 

96,844 

100,824 

78,155 

97,911 

68,809 

177,374 

161,809 

116,746 

1, 411. 819 



I 



Pieces handled. 






317,056 6,372,815 

63,666 

41,585 
351,946 

31,374 
3,964.281 

34,556 
374,459 
336,503 
170, 955 

33,946 

43,344 

4, 338, 570 

334,585 

395,353 

49, 617 
8,303 

33,377 
367,634 

43,758 
331,308 

54,475 
315„987 

35,607 

34,031 

31,126 

30,913 

31,689 

97, 313 

55,140 

14,409 

65,993 

6,199 

177,363 

68,477 
101, 581 

17,887 

34,964 

43. 015 

37,236 
827,493 

48,353 

35,167 
111,172 

91,983 
309,315 

54.095 
131, 374 

87,051 
124,163 

14, 444 

68,431 

679,531 

4,812,111 

50,195 

31.106 

25,866 

28.228 

61,098 

32,682 

4, 837, 424 

189.225 

90,462 

49,661 
138, 034 

21.240 
. 41,503 

34,239 
103,322 
171, 817 
113,187 
1, 951, 030 
t Seven carriers at this 



1, 708, 693 
17,310,983 

939,588 

45,155,287 

1,104,583 

14, 332, 127 

9, 140, 980 

1, 876, 837 

1,304,307 

1, 357, 717 

55, 584, 731 

15, 650, 770 

10, 366, 680 

8, 414, 158 

601, 103 
1,376,840 
3,513,447 
1, 468, 389 
10, 640, 057 
1, 502, 495 
2,098,635 
1, 319. 901 
1. 480, 036 
1, 506, 754 
1, 490, 085 

931,028 
3,680,553 
2,773,455 

906,910 
3, 657, 875 

532,265 
7, 089, 185 
2, 624, 313 
3, 474, 566 

956,464 
1 081,277 
1, 885, 822 
1, 014, 389 
7.236,688 
3,025,969 
1, 418, 897 
1,660,637 
3, 049, 016 

7. 080, 439 
1, 980, 176 
1, 275, 376 
3, 676, 708 
4, 947, 320 
1,512,717 
2, 643, 542 
6, 245, 899 

143. 040. 255 
1, 621, 842 

1, 475, 542 
1,072,181 
1, 129, 629 
1, 886, 999 

967.502 
84, 992, 249 
6, 625, 127 

2, 470, 133 
833. 539 

2. 081, 204 
2, 789, 849 
1,545.206 
1, 732, 292 
3, 306, 475 
6, 875, 835 
2, 054. 0:iO 

87, 043. 402 



Cost of service, (including 
incidental expenses.) 



I 



354,913 
844.754 
884,783 
379,209 
334,897 
393, 316 
184,097 
161,035 
368,852 
312,805 
300,701 
157, 315 
354,043 
317, 378 
323,959 
301,180 
150,376 
188,406 
893,704 
344,733 
343,828 
300,499 
349,773 
319. 867 
346,671 
315, 851 
313,869 
338,757 
388,936 
346,557 
151, 153 
841.635 
133,066 
353,185 

187. 451 
315, 870 
191. 293 
316,855 
235,728 
902,878 
241.232 
202,597 
802,700 
332,127 
234,540 
272,325 
220.020 
212,563 
267,671 
206,138 
216, 102 

188, 753 
132, 891 
333, 427 
270,307 
245, 924 
178, 697 
161,376 
235,875 
193,500 
344,098 
194. 857 
247, 013 
208,385 
346,867 
139, 492 
220,744 
192,477 
206,655 
298. 949 
293,433 
252,742 
office until 



121,083 63 
8,885 68 
4,354 00 

57, 445 96 
3, 447 30 

183,828 71 
4,530 95 

81, 133 39 

32,854 36 

4,873 84 

4,589 53 

5,883 43 

143, 336 67 

65,799 18 

30,356 41 
9,558 97 
8, 761 70 
5,628 38 
9,656 46 
4,959 30 

88, 478 84 
3.779 40 
4, 754 74 
4,790 70 

4.568 90 
6,904 87 
5,165 35 
4,483 87 
5, 163 10 
5,933 36 
4, 519 43 
8,730 77 
3,006 92 

33, 198 41 

11, 455 33 
8, 914 60 
3,303 14 
3,907 90 
6.586 53 
3, 314 30 

37.386 14 
7, 470 13 
6,388 78 
6,199 93 
9,808 44 

84,933 88 
7,260 90 
3, 857 32 
9,072 83 

22,062 06 

5. 569 31 
11.850 50 
39,928 55 

375,368 26 
4.492 90 
4,639 83 
4, 708 27 
5,611 82 
6, 188 14 
3, 495 54 

831, 645 61 
37, 728 24 
8,783 95 
8,895 90 
4.341 54 
16, 584 45 
5, 727 78 
7, 496 97 

12, 527 51 
17, 940 62 

4,899 20 

98, 539 92 

June 1, 1876. 



MOU, 




3.31 


1843 34 


3.30 


807 79 


2.55 


725 67 


3.38 


926 55 


3.66 


861 83 


8.72 


797 59 


4.09 


753 49 


.5.66 


911 61 


3.52 


948 66 


2.28 


718 14 


3.76 


754 99 


4.67 


735 30 


8.56 


906 54 


4.80 


913 88 


8.93 


948 64 


3.96 


796 58 


4.50 


600 42 


4.41 


801 05 


8.75 


804 70 


3.37 


826 55 


3.68 


918 65 


8.51 


755 88 


8.36 


799 46 


a63 


798 45 


3.09 


761 48 


4.18 


886 41 


3.45 


737 89 


4.82 


1,190 97 


1.92 


737 59 


8.14 


741 66 


4.98 


753 94 


a28 


793 70 


5.67 


751 73 


3.27 


898 51 


4.36 


818 94 


2.56 


810 49 


a 45 


660 63 


3.61 


781 58 


3.49 


823 31 


3.26 


669 84 


3.64 


919 87 


2.33 


747 01 


4.50 


919 68 


a73 


1,939 99 


3.22 


745 50 


3.38 


958 97 


3.66 


806 77 


3.02 


642 89 


3.39 


907 28 


4.46 


919 25 


3.68 


795 62 


4.48 


846 46 


6.39 


849 54 


2.62 


874 98 


2.77 


748 82 


3.14 


773 30 


4.39 


784 71 


4.81 


801 69 


3.22 


773 52 


3.61 


699 11 


2.72 


937 84 


4.18 


815 54 


.^55 


878 39 


a 47 


72:1 80 


2.08 


723 59 


5.09 


829 22 


3.61 


818 25 


4.33 


833 00 


a 78 


782 97 


2.60 


780 03 


2.38 


699 89 


a 64 


920 93 



18, 715 05* 
3,256 19 
1, 897 44 

30,354 55- 

1,033 98 

149, 876 75 

1, 447 87 

45,373 35 

12,934 49 
1, 993 83 
1, 768 16 
9,369 33 

78. 013 57 

47, 838 17 

17, 366 73 
3,483 84 
675 28 
1,335 60 
3, 647 18 
1, 939 74 

11,855 90 
1, 018 85 
1,303 69 
1, 666 -24 
1, 716 90 
1, 949 98 
833 00 
1,929 88 
4, 949 31 
3,830 99 
1,547 46 
6,996 76 
705 66 

11, 577 75 

4, 198 48 

6,987 66 

845 93 

821 91 

1,696 68 

690 4a 

9.745 44 

3, 683 04 

1,611 80 

1,951 85 

9,610 87 

15, 008 37 
3, 337 18 
1,839 40 

9.538 Oo 
U,950 77 

1, 865 39 

10. 162 58 

10, 626 59 

993, 240 29 

1,671 88 

9, 0.39 87 

913 84 

1, 713 40 

1, 461 57 

544 83 

994,322 29 

18, 105 52 

3, 525 85 

1, 087 14 

1, 884 93 

13,749 14 

1, 429 44 

9,035 62 

3. 539 05 
10, 015 90 

9, 154 38 
38,164 :» 
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Statement of the operations of the free-^UUverjf syttem 



Post-offices. 



11 

h 

lis 



Doliyered. 



HaiL 



Letters. 



Postal 
cards. 



Local. 



Letters. 



Postal 
cards. 



Saint Panl, Minn... 

Salem, Mass 

San Francisco, Cai. 

Savannah, Ga 

Sprlog6eld, Mass . . 

Springfield, HI 

Syracnse, N.Y 

Toledo, Ohio 

Trenton, N.J 

Troy, N.Y 

mica, N.Y 

WashiogtOD.D.C.. 
Wheeling, W. Va .. 
Wilmington, Del... 
Worcester, Mass . . . 



866,488 

355, 974 

3^099,257 

484,197 

796,839 

376,400 

1,767,567 

1, 419, 327 

421,376 

1, 727, 519 

1, 105, 397 

8,611.476 

666,979 

647,153 

706,310 



173,472 

54.310 
216, 532 

61,797 
106,000 

74, 476 
234,266 
135, 019 

45, 742 
241,262 
192,150 
213,434 
121,727 

86,773 
108,485 



Total aggregates and 
averages 



2,269 



189, 659. 443 



23,952,381 



54,251 
36,913 
1,222,402 
70,720 
104.387 
22,881 
177,002 
118, 719 
40,305 
197,318 
120,063 
344, 711 
41,073 
73,776 
96,610 



40,940 
32.171 

612,008 
19,687 
32,770 
15,943 

135, 151 
87,411 
21, 661 
90,841 
60,078 

132,438 
19,953 
43,956 
72.418 



9,608 
6 
11,399 
2,294 
1,232 
1.296 
7.291 
6,170 
899 
3,819 
5,215 
6,999 
6.626 
1,704 
31 



578,402 
315, 131 

1,340,611 
229.314 
906,960 
931,219 
902,883 
613,473 
2S§,5S4 
803,995 
512; 143 

1,341,601 
352,613 
317. 25S 
348.895 



53,773.953 



19,963,290 1,069,693 



80,675,040 



Salary of special agents of the PostOfflce Department paid ont of appropriations for letter-carriers 



Total.. 
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> ikeyear ended June 30, 1876~Continaed. 



CoUected. 



733. OSO 
279,486 

4,94S,9» 
481, SM 
458,651 
993,889 

1,083,933 

1.196,025 
3#I,375 

1,413; 3S9 
897.830 

1,823.325 
5Sa,18« 
307,153 
444.549 



157.443 

53,T70 

683,634 

69,398 

81, 747 

69,540 

918,634 

974,453 

47,966 

903,315 

187,747 

329,843 

108.916 

76,790 

99.499 



Pieoes handled. 



I 



73,965 
44,993 
838,059 
34,093 
^« ^33 

64 
40 
33 
04 
16 
06 
76 
34 
39 
E19 



^280.079 33.950,503 98,453.086 631,777,473 
*ran Julyl, 1875 



I 



CoBt of service, (tnolading 
inddenUl expenses.) 



17, 469 49 

5.911 68 

41, 307 98 

4,197 00 

6,191 85 

3,635 35 

14,188 53 

19,637 77 

4.656 94 

19. 056 37 

11.094 00 

34,999 55 

4,399 76 

8,013 73 

9.393 31 



jrait. 

9.75 
4.45 
3.96 
9.91 

ai5 

3.44 
3.00 
3.19 
3.89 
3.40 
3.49 
5.00 
9.93 
5.10 
4.86 



1,976,486 85 ai3 
4,699 66 

1,961,186 51 



1746 94 
868 61 
983 99 
687 83 
765 33 
737 07 
834 69 
849 59 
776 04 
803 76 
853 39 
944 04 
730 46 
801 97 
847 57 



19.735 03 
1,540 63 

65,535 76 
3. 690 19 
3,889 49 
959 17 
5.331 45 
4,785 76 
1,759 68 
5, 717 05 
3.943 31 

30.996 41 
1, 349 81 
9,103 36 
5,784 39 



9, 065, 561 73 
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Office of the Auditor of the Treasury 

FOR THE POSTOFFIOB DEPARTMENT, 

October 23, 1876. 
Sib: I have the honor to sabmit the following annual report of the 
receipts and expenditures of the Post-Office Department, together with 
the operations of this office in connection therewith, for the fiscal year 
ended Jane 30, 1876. 

Collection of post-office reventies. 

The number of post-offices in operation during the year was 36,495 
which are classifi^, under the regulations adopted for the government 
of the Department, chapter 25, sections 352 to 368, inclusive, as follows : 
special offices, depositing offices, depository and draft offices, and col- 
lection offices. 

The following-named offices are denominated depositories or draft 
offices, and are required by the Postmaster-General to receive and retain, 
sabject to the drafts of the Department, the funds of certain adjacent 
offices, as well as the revenues of their own, viz : 



AdriaD, Mich., J. H. Fee. 
Albany, N.Y., J. F.Sm^th. 
Albia, Iowa, J. H. Morris. 
Atlanta, Ga., Benj. Conley. 
AnbuiD, N. Y., J. B. Richardson. 
Angosta, Me., H. H. Hamlin. 
Austin, Tex., H. B. Kinney. 
Bangor, Me., A. B. Famham. 
Batavia, N. Y., Wm. Tyrrell. 
Bay City, Mich., T. C. Phillips. 
Binehamton, N. Y., £. B. Stephens. 
Borlinifton, Vt., B. J. Derhy. 
Charleston, 111., J. A. MUes. 
Cleveland, Ohio, N. B. Sherwin. 
Colomhos, Ohio, J. M. Condy. 
Concord, N. H., J. £. Larkin. 
Becorah, Iowa, A. K. Bailey. 
Denver, Colo., £. C. Snmner. 
Des Moines, Iowa, J. S. Clark. 
Detroit, Mich., J. H. Kaple. 
Dnhnqne, Iowa, G. L. Torhert. 
East Saginaw, Mich., T. Saylor. 
Elmira,N. Y., C. G. Fairman. 
Evansville, Ind., T. R. McFerson. 
Fort Dodge, Iowa, N. M. Page. 
Fort Wayne, Ind., J. J. Eamm. 
Grand Rapids, Mich., A. B. Turner. 
Harrisbnrgb, Pa., M. W. McAlarey. 
Hartford, Conn., J. H. Bnmham. 
Houghton, Mich., F. A. Donglas. 
Houston, Tex., T. H. Scanlon. 
HnntsTille, Ala., J. D. Sibley. 
Indianapolis, Ind., W. R. HoUoway. 
Iowa City, Iowa, M. H. Brainard, 
Jacksonville, Fla., M. Govin. 
Jamestown, N. Y., A. M. Clark. 
Kalamazoo, Mich., L. B. Kendall 
Keene, N. H., A. Smith. 
Keokuk, Iowa, J. C. Pairott. 
Knoxville, Tenn., Wm. Rule, 



La Fayette, Ind., J. L. Miller. 
Lansing, Mich., S. D. Bingham. 
Leavenworth, Kans., D. K. Anthony. 
Lexington, Ky., H. K. Milward. 
Lima, Ohio, C. Parmenter. 
Louisville, Ky., L. M. Porter. 
Madison, Wis., £. W. Keyes. 
Malone, N. Y., J. J. Seaver. 
Marquette, Mich., S. M. Billings. 
Marsnalltown, Iowa. £. N. Chapin. 
Meadville, Pa., L. D. WiUiams. 
Memphis, Tenn., J. Deloacb. 
Milwaukee, Wis., H. C. Payne. 
Mobile, Ala., T. C. Bingham. 
Montgomery, Ala., J. J. Martin. 
Montpelier, Vt., J. W. Clark. 
Mount Pleasant, Iowa, G. W. McAdam. 
NashviUe, Tenn., H. W. Hasslook. 
Newark, N. J., W. Ward. 
New Bedford, Mass., T. Coggeshall, 
New Haven, Conn., N. D. Sperry. 
Norwich, N. Y., £. B. Barrett. . 
Ogdensburgh, N. Y., R. G. PetUbone. 
Olean, N. Y., J. G. Johnson. 
Omaha, Nebr., C. £. Yost. 
Peoria, III., J. S. Stevens. 
Pittsburgh. Pa., £. C. Ne^ey. 
Platti^burgh, N. Y., H. S. Ransom. 
Portland, Me., C. W. Goddard. 
Portsmouth, N. H., £. G. Pierce. 
Portsmouth, Ohio, L. Adair. 
Providence, R. I., C. R. Brayton. 
Raleigh, N. C, W. W. Holden. 
Richmond, Va., £. L. Van Lew. 
Rochester, N. Y., D. T. Hunt. 
Rutland, Vt., A. H. Tuttle. 
Saint Albans, Vt., B. D. Hopkins. 
Saint Johnsbury, Vt., C. P. Carpenter. 
Saint Paul, Minn., David Day. 
Sandusky, Ohio, J. M. Boalt. 
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SavaDnahy Ga., J. G. Clark. 
Boranton, Pa., J. A. Scranton. 
Springfield, 111., J. L. Crane. 
Steubenville, Ohio, J. M. Reed. 
Springfield, Mass., H. C. Lee. 
Syracuse, N. Y., A. C. Chase. 
Tannton, Mass., E. E. Fuller. 
Terre Haute, Ind., N. Fillbeck. 
Toledo, Ohio, P. H. Darling. 
Towanda, Pa., S. W. Alvord. 



Urbana, Ohio, D. C. Hitt. 
Utica, N. Y., C. H. Hopkins. 
Watertown, N. Y., W. G. Williams. 
Wellsborongh, Pa., G. W. Merrick. 
Wheeling, W. Va., C. J. Rawling. 
Williamsport, Pa., R. Hawley. 
Winona, Minn., D. Sinclair. 
Wooster, Ohio, A. 8. McClure. 
Worcester, Mass., J. Pickett. 
Zanesville, Ohio, J. C. Douglas. 



The following officers receive and retain, subject to the warrants of 
the Post-Office Department, the fands of such post-offices as are in- 
stracted to deposit in their hands, viz : 

The Treasurer of the United States, at Washington, D. C—The Assistant Treasurers of 

the United States at 



New York, N. Y. 
Baltimore, Md. 
New Orieans, La. 
Cincinnati, Ohio. 
Saint Lonis, Mo. 



Philadelphia, Pa. 
Boston, Mass. 
Charieston, S. C. 
Chicago, 111. 
San Francisco, Cal. 



One hnndred post-offices are draft offices, and daring the year paid 
19,446 drafts, issned by the Postmaster-General, conntersigned, entered, 
and sent oat by the Aaditor, for sams in the aggregate of $1, 668,000 14 

Twenty-six hundred and sixty-six are deposit offices, a portion of which 
daring the year deposited with the Treasarer and Aasistant Treas- 
urers of the United States the samof 4,361,107 34 

Thirty-one thonsand six hundred and eiji^hty-seven offices are coUectlon 
offices, and paid on coUection-orders issued to mail-oontraotors the 
sum of 4,373,136 86 

Two thousand two hundred and fifteen offices are special offices, and 
derive their mail supplies by the payment of the reyenue of their 
offices therefor, amounting to 

Three thousand eight hundred and seventy-nine post-offices are supplied 
by mail-messengers, for which service there was paid during the 
year 



52,174 49 



632,646 03 

Bevenue account of the Post- Office Department. 

The receipts of the Department for the fiscal year ended June 30, 1876, 
were... : 128,644,1^50 

The amount placed in the Treasury for the service of the 
Department for the fiscal year, being grants in aid of 
the revenue, under the following acts of Congress, 
were: 

Under the second section of the act approved Mareh 3, 
1875, for mail-steamship service between San Fran- 
cisco, Japan, and China (500,000 00 

Under the second section of the act approved Maroh 3, 
1875, for mail-steamship service between the United 
States and Brazil 37,500 00 

Under the act approved June 12, 1876, private No. 51, to 
pay Jackson T. Sorrells for carrying tne mails in North 
Carolina in 1865 53 80 

Under the first section of the act approved Mareh 3, 
1871, for supplying deficiency in tne revenue of the 
Post-Office Department for the fiscal year ended June 
30, 1871 14,146 38 

Under the third section of the act approved March 3, 
1871, for supplying deficiency in the revenue of the 
Post-Office Department for the fiscal year ended June 
30,1872 3,393 98 

Under the third section of the act approved June 23, 
1874, for supplying deficiency in the revenue of the 
Post-Offlce Department for the fiscal vear ended June 
30, 1875 533,488 87 
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Under the third section of the act approved March 3, 
m75, for supplying deficiency in the revenae of the 
Post-Office Department for the fiscal year ended June 

30,1876 $4,000,000 00 

$5,088,583 03 

Aggregate of revenues and grants 33,732,780 53 

The expenditures of the Department for the fiscal year ended June 30, 
1876, were 33,263,487 58 

Excess of receipts 469,292 95 

The balance standing to the credit of the revenue ac- 
coont at the close of the fiscal year ended June 30, 
1876, was $2,591,851 06 

Add amount of credits balance accounts closed by ^< sus- 
pense " to close of fiscal year 332.406 20 

Total 2,924,257 26 

Dednct amount of debit balances closed by " bad debt " 
aud " compromise " accounts to close of fiscal year.. . 966, 768 64 

Leariog to the credit of the revenue account $1, 957, 488 62 

This amount includes all balances now in suit and in the hands of postmasters. 



Tkenetreventie of the Department from postages ^ being the aggregate of balances due the United 
States by postmasters on the adjustment of their quarterly accounts for the year, after 
deducting their compensation and the expenses of their offices, was : 



For the quarter ended September 30,1875 $3,661,106 53 

For the quarter ended December 31, 1875 ». 4,026,296 89 

For the quarter ended March 31, 1876 4,221,410 06 

For the quarter ended June 30, 1876 3,786,053 19 

Total 15,694,866 67 

The amount of letter-postages paid in money was : 

For the quarter ended September 30, 1875 $49,539 24 

For the quarter ended December 31,1875 58,937 79 

For the quarter ended March 31,1876 65,548 97 

For the quarter ended June 30, 1876 50,766 37 

Total 224,792 37 

The amount of stamps, stamped envelopes, newspaper and periodical stamps, postal cards, 
and newspaper-wrappers sold was : 

For the quarter ended September 30, 1875 $6,286,129 29 

For the quarter ended December 31, 1875 6,832,277 81 

For the quarter ended March 31, 1876 7,002,974 39 

For the quarter ended June 30, 1876 6,758,130 61 

Total - 26,879,512 10 

The amount of official stamps furnished the different Departments, and included in the above 
amount of stamps sold, was : 

To the Executive Office $600 00 

To the Department of State 3,060 00 

To the Navy Department 14,460 00 

To the War Department 80,486 93 

To the Agricultural Department 1,400 00 

To the Interior Department 100,960 00 

To the Department of Justice 3, 476 qO 

To the Treasury Department 97,900 00 

To the Post-Office Department 979,046 50 

Total 1,281,389 43 

13 PO ==rr^= 
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The number of quarterly returns of postmasters received and audited^ on which the sum of 
$15,694,806.67 was found due the United States, was : 

For the quarter ended September 30, 1875 35,525 

For the quarter ended December 31, 1875 35,6^ 

For the quarter ended March 31, 1876 35,tki9 

For the quarter ended June 30, 1876 36,006 

Total 142,^87 



MAILTEANSPORTATION. 

The amount charged to transportation accrued and placed to the 
credit of mail-contractor? and others for mail-transportation during 
the year, was : 

For the regular service of mail-routes $15,099,250 78 

For-the supply of special and mail-messenger offices 684, 822 53 

For the salaries of postal-railway clerks, route and other agents 2, 412, 867 70 

For the salaries and per diem of the assistant superintendents of the 
postal-railway service 46,402 01 

Total 118.243,343 02 

FOKEIGN-MAIL TRANSPORTATION. 

San Francisco, Japan, and China ^02,531 23 

United States and Brazil 37,561 96 

New York, Great Britain, and Ireland 91,896 64 

New York, England, France, and Germany 30, 798 57 

New York, England, and Bremen 28,659 80 

New York, San Francisco, and South American States, via 

Panama , 16,033 74 

New York and Great Britain 13, a^ 58 

New York, Philadelphia, England, France, and Germany.. 8, 064 74 

New York, Havana, New Orleans, and Vera Cruz 12, 895 89 

New York and West Indies 7,448 76 

Chicago, Detroit, Portland, and Great Britain 3,603 05 

New York and Glasgow 2,246 72 

New York, West Indies, Brazil, and Argentine Republic. 1,204 34 

Boston, Great Britain, and Ireland 2, 976 99 

Philadelphia and Queenstown 1, 996 06 

France and United States 1,742 94 

New York and South American States, via Aspinwall 1,621 72 

Portland and Nova Scotia 790 23 

New York and Bermuda 779 02 

New Orleans, Key West, and Havana 686 80 

Baltimore, Brazil, Argentine Republic, and West Indies.. 404 86 

Boston and Nova Scotia 254 47 

New Orleans and Havana 215 14 

Philadelphia, Havana, and New Orleans 207 86 

New York and Venezuela, via West Indies 242 03 

Cleveland and Canada 133 09 

New York and Argentine Republic 78 84 

Baltimore and Bremen 20 71 

Key West and Havana 17 28 

Boston and Great Britain 3 14 

New York and Rotterdam 2 92 

Expenses of Croverument mail-agent at Panama ,. 1, 528 80 

Expenses of Governmetit mail-agent at Aspinwall . .*. 940 00 

Expenses of Government mail-agent at Havana 800 00 



772,044 92 
19,015,387 94 
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The amonnt credited to transportation accrued, and charged to con- 
tTactors for oyercredits, was : 

For fines imposed $3,981 04 

Fordeductions 116.218 76 

$120, 199 80 

Net amount to the credit of mail-contractors and others 18, 895, 168 14 

The amonnt actually paid daring the year was $18, 604, 386 95 

STATEMENT OF COLLECTING DIVISION. 

This divisioQ has had charge of 24,760 accoants of postmasters who 
became late daring the period from July 1, 1874, to Jane 30, 1876. 

Amoants collected from postmasters becoming late prior to Joly 1, 1875 : 

Collected by draft J20,245 75 

Collected by suit 21,201 99 

Credited on vouchers 74,796 38 

Charjjed to suspense 40 26 

Charged to bad debts 41,922 17 

Charged to compromise debts 908 32 

Total 259,114 87 

Number of changes of postmasters reported by appointment-office daring 
the fiacal year was 9,497 ; and the balances dne the United States upon 

the accoants of said late "postmasters amoants to $193,094 46 

Of which there has been — 

Collected by draft $88,403 71 

Credited on vonchers - 224 45 

Charged to suspense 211 56 

Charged to bad debts 297 49 

89, 137 21 

Total remaining doe 103,957 25 

Of which there is — 

In suit $376 81 

Not in suit 103,580 44 

103,957 25 

Amonnt reported due late postmasters, late prior to Jnly 1, 1875 : 

As per last report $a5,002 04 

Decrease daring the fiscal year 1, 298 85 

Amonnt remaining dne 83,703 19 

Amonnt paid thereon $51,856 76 

Amount closed by suspense 5,573 35 

Amonnt remaining due June 30, 1876 26, 273 08 

83,703 19 

Amonnt due postmasters late daring the fiscal year $38, 047 63 

Amonnt paid thereon $11,383 46 

Amonnt closed by suspense 270 97 

Amonnt remaining due 26,393 20 

38,047 63 

Amonnt dne by late postmasters for which suit has been brought daring 

the fiscal year $70,139 07 

Amonnt collected by salt duringfthe fiscal year 21,201 99 

The sabjoined tables, numbered from 1 to 38, inclnsive, exhibit in 
detail the transactions of the Department for the fiscal year. 
I have the honor to be, very respectfully, 

J. M. McGEEW, Auditor. 
Hon. J AS. N. Tyner, 

Postmaster- OeneraL 
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No. I. — Statement exhibiting quarterly the receipts of the Poet-Office Department, under their 
several headSy for the fiscal year ended June 30, 1876. 



Beceipts. 


Quarter end- 
ed Septem- 
ber 30, 1875. 


Quarter end- 
ed Decem. 
ber 31, 1875. 


Quarter end- 
ed March 
31, 1676. 


Quarter end- 
ed June 30, 
1876. 


Aggregate. 


Letter-pofitttgo 


$49, 539 24 

148 50 

330.607 39 

756 05 

6, 286, 129 29 
2,866 53 


158,937 79 

48 69 

325,963 73 

1,026 13 

6, 832, 2n 81 
4,380 17 


165,548 97 

13 87 

321, 478 70 

989 77 

7,002,974 39 
893 00 


150,766 37 


1284.792 37 
91106 


Book, newspaper, and pam- 
phlet postage . 


Box-rents and branch offices. . . 
Fines and penalties 


327,877 23 
584 06 

6,758,130 61 
1,749 50 

190, 770 84 
7,287 13 


1,305,927 05 
3,358 01 

26, 879, 512 10 

9 869 30 


Postage-stamps, stamped en- 
velopes, and postal oarda — 
Dead letters 


Kevenne from money' order 
bnainess 


190,770 84 


Miscellaneons 


7,735 71 


i, 974 78 


6,739 25 


29,736 87 


Total 


6, 677, 782 71 


7,230,611 10 


', 398, 637 95 


7, 337, 165 74 


28,614,197 50 





Offics of thb Auditor of the Trsasurt 

FOR THB Post-Office Departmbmt. October 23, 1876. 



J. M. McGREW, Auditor. 
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No. 3. — Statement of the postal receipts and expenditures of 



States and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts 

Hhode Island 

Connecticut , 

New York 

New Jersey 

Pennsylvania 

Delaware , 

Maryland 

Virginia 

West Virginia 

North Carolina , 

South Carolina 

Georgia 

Florida 

Ohio , 

Michigan ' 

Indiana 

Illinois 

Wisconsin 

Iowa 

Missouri 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Arkansas 

Louisiana 

Texas 

California 

Oregon 

Minnesota 

Kansas , 

Nebraska 

Nevada 

Colorado 

Utah 

New Mexico , 

Washington 

Dakota 

Ariz.ona 

Idaho 

Wyoming 

Montana 

Alaska 

District of Columbia. 



Deduct miscellaneous items. 
Add miscellaneous items 



= 25. 



5« 

= •?? 



60 o a. 



1^ 
f 



a _ 



55|S 
.r • o 3 



t2, 559 C4 . 

480 ml. 



$37 34i 



1 40 
7 16, 



11 861 
78 22 

1 751 
6 231 



'7*35' 

80: 

48 Oil 

1 05 

12 5S\ 

13 60 



$24, 128 60, 
14, 228 06 
10, 632 86 
98,930 18, 
20, 6m 50 1 
37, 450 58; 

184,650 191 
25, 414 09 
87, 489 261 

1, 307 48 
10, 411 561 
12,007 14, 

3, 274 90, 
7, 749 991 

7, 458 28! 

19, 006 991 

4, 752 98, 
78, 830 8<ll 
62, 900 421 

45, :w2 95' 

103, 251 25i 
44, 862 041 
60, 788 64j 
30, 899 32' 
16. 056 06 

10, 388 51 
13, 095 59 
13, 042 49 

8, 242 32 

20, 992 80 
36, 523 29 
60,261 26 

9,441 64 
22, 836 05 
25, 164 371 

11, 088 741 
13, 993 «3| 
19,343 73I 

5, 279 52 
1,525 15 

2, 095 13 

1, 638 73 
9<i5 90 

2, 106 90 

2, 626 63 

5, 430 09 

8 00 

6, 378 34 



#422.296 50 

262,299 31 

241. 920 08, 

1,871,740 88 

197. 284 34, 

569,7-21 94 

5. 334, 467 36; 

554, 656 05; 

2,581,324 11 

66,861 7i> 

493, 985 95 

391, (J83 37, 

132, 507 54 

185, 817 36 

158, 940 06i 

292,010 52 

69, 066 85' 

1, 766. 129 69 

818, 903 93 

732, 106 23 

2,i:J6,232 01 

611,756 94| 

7^6.324 91 

917, 2:.2 25| 

419.093 38 

298,236 94 1 

202, 288 32 

153, 451 57| 

115.503 89' 

254, 535 08, 

379, 378 25) 

740, 904 38 

76, 702 44 

;«J6, 154 70, 

311,652 92i 

157, 439 79I 

65. 060 73, 

107. 379 02^ 

64, 904 46; 

17,910 52^ 

24, 270 67) 

28, 273 73; 

10, 980 «»9 

14, 6.'»8 37 

41,227 971 



205, 913 90{ 2G3 44 

52 38' 

18,878 47 1 



15, 627 52 1. 305, 150 79 
!!!!". !!l 776*26 



224,792 37 211 06 15,627 52 1,305,927 05 26,879,512 lOi 28,426,070 10 



24, 899 74 
352 47j 
175,886 63 



$449, 104 42 

277, 136 8* 

253. 121 31 

1,982,718 70 

219, 337 86 

610,097 33 

5, 6C4, 570 02 

583.374 39 

2, 6»-r>, 646 27 

68, 473 98 

51-2,817 96 

40.>, 962 02 

I36.699 1" 

194, 234 97 

167, 174 36 

312,874 91 

74. 825 51 

1,851,8^3 21 

8>8. 737 93 

7r*0, 482 05 

2. 2.'>5, 773 90 

660.68*2 27 

851. 242 75 

954. 358 73 

436,919 60 

309.966 23 

216, 677 25 

167, 2-25 67 

124. 102 39 

279, 302 93 

419, 407 38 

809.0?>8 95 

86, :J04 46 

3r»3,021 01 

338. 132 25 

169. 259 34 

7<>, 497 58 

127. :«J2 16 

70, 544 W 

19. 518 43 

26, 452 76 

30,(»63 65 

11, 982 i« 

16, 842 29 

43, 932 43 

30, 405 64 

366 48 

184, 774 20 



25, 606, 496 06 27. 133, 451 71 
"i, 273, Oio'oi! i, 292, 618*39 



Note. — The following items of expenditure and revenue, being of a general nature, are not embraced 

Amount paid for foreign mails and expenses of Governuiont agents 1766, 623 26 

Balances due foreign countries 33, 253 20 

Ship, nteaniboat, and way letters 4,071 fO 

Wrappi ng-papor 1 8, 907 02 

Twine 38.718 29 

Omcp.fnrnitnre 1,113 20 

Advertising 73,395 3>< 

Mail bngs and catchers . 176,512 12 

Salary and per diem of assi»tant superintendents of i>ostal-r;iilway service 46,402 01 

Mail loiksaud keys '. 15,709 70 

PoHtmarkiug and canceling stamps 8.857 90 

Mail depred^itions and special agents 118,676 94 

Letter-balances 3.907 3:» 

Exiienrtt'S (»f posti>ge-stanipH, stamped euvelopea, and postal cards 680,610 86 

Dead-letter, official, and regist-*u-«d niivelopes, locks*, and seals 49. KTO 30 

Additional compcnsatiou V* po.stniastcrN for year ended June '.W. 1874. Act of Mar. 3, 1875 1, 175 43 

Sundry and tiiisccllaueoiiM payments 56,018 22 

Excess of expenditures brought down 3,076.075 97 



Office of the Auditou of tfik Tkf-asury 

Fou TUK Pobt-Offick DKrAUTMiSNT, October 23, 1876. 
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the United States for the fiscal year ended June 30, 1876. 



II 



iWi 



•So® a 5. 



^48. 544 50 
18, 965 73 
15. 689 29 

328, 404 44 

27. 047 73 

72,356 OS 

, 107. 231 34 

46,404 ' 

352. 350 95 
5, 592 36 
86. ^32 57 
52,628 19 
14, 167 97 
18, 712 43 

13, 826 42 
48, 962 32 

6, 546 05 

203, 456 51 

97, 722 90 

89. 050 54 

435, 645 OH 

64,311 94 

65, 988 01 

158,325 14 

47,658 lif 

47. 347 35 

27, 169 89 

13, 869 40 

14. 083 34 
72, 529 23 
55.077 75 

114,208 75 

10. 319 10 

37,766 19 

36.080 94 

19,079 21 

14, 455 40 

22, 184 47 

10, 216 40 

1,703 53 

1,367 25 

1,812 05 

229 28 

1, 181 00 

3, 335 75 

5,561 75 




111,068 70 



jo • 






• o . 



* ITf-- OS—. 
a 5 «s « a •^' 

tlllhll 

o g A o a a « I 



5, 882 43' 
8,481 00, 



128, 008 79; 
34.411 50, 
36, 829 90, 

162, 448 891 
24, 933 28| 
18, 639 92 

112, 353 72! 
:J0, 147 84l 
18, 881 271 
3,857 32 



39,928 55 
*4i,' 307*98 



14,723 32 
3, 314 20 
4,639 83 



$46, 808 44 
23, 995 50 
22, 044 97 

181, 673 60 

8, 014 96 

55. 150 84 

366, 772 58 
31, 495 64 

198, 196 76 
8, 735 42 
38. 798 30 
40, 280 45 
18, 028 23 
40,619 42 
17, 700 06 
50, 856 89 

13, 198 36 
356,027 ai 

75, 642 40 
123, 827 .33 
342, 870 83 
82, 635 20 
137,296 94 
130, 675 93 
47, 549 47 
90, 193 78 
33, 138 51 

14, 272 96 
14, 119 96 
19, 309 83 
35, 526 74 

66. 908 19 
10. 427 50 
59. 105 12 

67, 777 67 
69, 004 07 

2.280 77 
10, 8H9 60 

6, 795 35 
7 33 

2.281 31 
328 33 



87 88 
180 00 
250 00 



34, 929 55 114, 720 25 






1232,654 Hi 
99,224 30 
158, 159 80 
432, 420 92 
46,918 91 
199, 440 03 

1. 370, 623 81 
235, 022 21 
840,852 16 
30,073 17 
360, 334 96 
405, 651 22 
136, 887 75 
231. 639 86 
126, 315 03 
288,699 45 
119,076 08 

1, 281, 425 22 
448, 924 36 
432. 763 85 

1, 085. 660 40 
360, 327 93 
519, 422 01 
693. 689 73 

275, 869 08 
241,793 97' 

276. dSO 15 
283, 572 66' 
264. 091 97' 
237,617 68 
513, 875 94 
492, 045 60 
136. 724 04 
269, 157 43i 
291, ail 53 
369,347 14 
154, 845 62 
158, 662 40 
299, 475 92 
156,644 14 
114,275 85 

81, 492 01 
83, 919 99 
86, 408 18 
23, 528 05 
101. 802 10 



a 

o 
H 



1519,581 92 
271, 902 35 
317, 797 42 

1, 496, 956 79 
142, 608 75 
534, 050 87 

4, 232, 995 85 
569, 8-20 40 

2, 313, 054 98 
75, 053 07 
633, 792 08 
674, 175 11 
235, 796 95 
383, 687 59 
236, 868 97 
512, 817 06 
173,434 51 

2, 465, 183 70 
988, 252 49 
982, 910 53 

2, 598, 497 86 

787, 227 22 

1,098,731 47 

1, 333, 968 32 

538, 879 79 

506, 042 51 

436,779 17 

403, 636 34 

357. 187 KJ 

420,938 13 

772, 553 67 

891, 522 83 

195, 510 40 

523, 232 62 

562, 479 59 

537, 546 85 

208, 974 97 

244, 036 06, 

350, 609 01 

171, 048 29| 

132, 915 51, 

100, 826 35l 

90, 672 96: 

98, 603 67i 

40, 496 25 

125, 572 80 

223 07 

268, 115 60 



O OB . 

Sil 



£S 



Hi 

9 O 



Hgg. 



P^ 



170,477 
'64,' 676 



50. 



6,579 
120, 974 
268, 213 

99, 097 
189, 452 

69, 694 
199, 942 

98,609 
613, 340 

99, 514 
202,428 
342,723 
126, 544 
247, 488 
379,609 
101,960 
196, 076 
220,101 
236.410 
233.085 
141, 635 
353,146 

82,423 
109, 205 
170,211 
224, 347 
368, 287 
129, 477 
116, 673 
280,064 
151, 529 
106. 462 

70,762 

78.690 

81, 761 



$5,234 53 

" 485,* 761*91 
76,729 11 
76,046 46 

I, 371, 574 17 

13. 553 99 

373,591 29 



95. 167 
*83,"34i 



16. 



40 . 



3. 436 18 
*"i43*4i 



4, 0:<6, 668 16 



10. 543 77 



1, 976, 506 41 3, 096. 501 50 15, 050, 049 32 31, 557, 570 44 6, 830, 189 78 2, 406, 071 05 

! 70,998 34 55,424 37 55,424 37 

4,288 6i; 1,188 73 ! 1,292,618 39 



7. 397, 397 91 4, 047, 21 1 93 1. 980, 795 02{ 3, 097, 690 23 14, 979, 050 98 31, 502. 146 07 6, 774, 765 413, 698, 689 44 



ia the above statement, viz : 

Rec«ipta on aanonnt of dead-letters 

Receipts on accoant of fines and penalties 

K«>ceipt« on accoant of miscellaneons 

Keceipts on account of money-order business . 

Excess of transportation accrued 

Total excess of expenditures over receipts 



$9,889 30 

3, 358 01 

14, 109 35 

190, 770 84 

331,781 54 

4,619,290 08 



5, 169, 199 09 
J. M. McGREW, AttdUor. 
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No. 4. — Comparative statement of receipts and expenditures of the Post-Offioe Department 
from July 1, 1836, to June 30, 1876. 



Year. 



1837. 
1838. 
1839. 
1840. 
1841. 
1842. 
1843. 
1844. 
1845. 
1846. 
1847. 
1848. 
1849. 
1850. 
1851. 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 
1860. 
1861. 
1862. 
1863, 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1879. 
1873. 
1974. 
1875. 
1876, 



Receipts. 



Hevenne. 



$4, 945, 668 21 
4, 23H, 733 46 
4, 484, 656 70 
4, 543, 521 92 
4, 407. 726 27 
4, 546, 849 65 
4, 296, 225 43 
4, 237, 287 83 
4,289,841 80 
3, 487, 199 35 

3, 880, 309 23 
4,555,211 10 

4, 705. 176 28 

5, 499, 9a4 86 

6, 410, 604 33 
5, 184, 526 84 
5, 240, 724 70 
6, 255. 586 22 
6, 642, 136 13 

6, 920. 821 66 
7,353,951 76 

7, 486, 792 86 
7, 968, 484 07 

8, 518, 067 40 
8, 349, 296 40 
8, 299, 820 90 

11,163,789 59 
12, 438, 2.53 78 
14. 556, 158 70 
14, 436, 986 21 
15, 297, 026 87 
16. 292, 600 80 

18, 344, 510 72 

19, 772. 220 65 
20. 037, 045 42 
21,915.426 37 
22. 996, 741 57 
86,471,071 82 
26. 791, 360 59 
28, 634. 197 50 



Treaanry 
grants. 



$482, 657 00 



750,000 00 
12, 500 00 
125,000 00 



1,741,444 44 
2, 255, 000 00 
2, 736, 748 96 
3, 114, 542 26 
3,748,881 56 
4, 528, 004 67 
4, 679, 270 71 
3, 915, 946 49 
11, 154, 167 54 
4, 639, 806 53 
2, 598, 953 71 
1, 007, 848 72 
749, 980 00 
3,968 46 



3,991,666 67 
5, 696, 525 00 
5,707,115 30 
4,022,140 85 
4,126,200 00 
4, 993. 750 00 
5. 990, 475 00 
5,922,433 55 
6, 704, 646 96 
5, 088, 583 03 



Total. 



$4, 945, 

4, 2;w, 

4, 4M, 
4, 543, 
4,890, 
4, 546, 

4, 296, 
4,237, 

4,289, 

4, 2:n, 

3, 8i»2, 

4,680, 

4, 705. 

5,499, 

6,410, 

6,925, 

7. 495, 

8, 992, 

9, 7.')6, 

10, 669, 

11,881, 

12, 166. 

11, 884, 

19. 672, 

12, 989. 

10, 898, 

12. 171. 

13, 188, 

14,560, 

14.386, 

19, 228. 

21, 989, 

24,051, 

23,794. 

24, 163, 

26,909, 

28,987, 

32,393, 

33, 496, 

33,722, 



Expendltares. 



668 21 
733 46 
056 70 
521 92 
383 27 
849 65 
225 43 
287 83 
841 80 
199 35 I 
809 2:) 
211 10 
176 2« ' 
984 86 
604 33 I 
971 28 i 
724 70 I 
.335 18 , 
678 39 I 
703 22 I 
956 43 I 
063 57 
430 56 
234 94 
102 93 
774 61 
638 31 
233 78 
127 16 
986 91 
693 54 
125 80 
626 02 
361 50 
245 42 
176 37 
216 57 
505 37 
007 55 
780 53 



|3, 288, 319 03 
4, 430, 662 31 
4, 636, 536 31 
4. 718, 235 64 
4, 499, 527 61 
5, 674, 751 »0 
4. 374. 753 71 
4, 296, 512 70 
4,390,731 99 
4,076,036 91 
3. 979, 542 10 
4. 328, 850 27 
4, 479, 049 13 
5,212,953 43 
6, 278. 401 68 
7. 108, 459 04 

7, 91*2. 756 59 

8. 577, 424 12 
9, 968, 342 29 

10, 4(15, 286 36 

1 1, 508, 057 93 

12, 722, 470 01 

11, 456, 083 63 
19. 170. 609 89 

^ 13. 606, 759 11 

11. 125, 364 13 
11. 314, 206 84 

12, 644, 786 20 

13, 694, 728 28 
15, 35^ 079 30 
19, 935, 483 46 
29,730.502 65 
93, 698, 131 50 
93,998.837 63 
94, 390. 104 06 
26, 658, 192 31 
29. 084. 945 67 

39. 126. 414 58 
33,611.309 45 
33,263.487 56 



Office of the Auditor' of the Treasury 

FOR THE Post-Offick Drtaetmbnt, October 93, 1876. 



J. H. McGREW. Attditor. 



No. 5. — Statement in detail of miscellaneous payments made by the Post-Offioe Department 
for the fiscal ye4ir ended June 30, 1876, exhibiting the sums placed to the credit of postmasters 
and others f and charged to ** miscellaneous account^ First Assistant Postmaster-Oeneral." 



Date. 



To whom allowed. 



For what object. 



Amount. 



1876. 
Mar. 30 



Apr. 19 
90 
90 

20 



A. J. Myer 

Thomas P. Cheney 
James K White . . , 
A. C.Jackson , 

J. A. Amerman 



Chief Signal-Officer, U. S. A., for telegraphing on 
account of special agent Charles Adams, while in 
charge of the post-office at Prescott, Ariz., in Sep- 
tember and October, 1875. 

Assistant superintendent of railway mail-serTioe, 
for telegrams on account of railway mail-service 
for the month of March. 1876. 

Assistant Buperintendent of railway mail-service, 
fur telc>;rawA on account of railway mail-service 
for the month of March, 1876. | 

Assi-itunt superintendent railwaj' mail-aervioo, for : 
telegrams, statiouery, and fuel on account of ' 
railway mail-service for the month of March, ! 
1876. 

Assistant superintendent railway mail-service, for ' 
rent, office-furniture, and stationery on account 
of railway mail-service for the month of March, | 
1876. ^ I 



•949 



11 99 



13 46 



105 13 



171 19 
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No. 5. — Statement of misoeU4ineou8 paymenU by the Post-Office Department^ 4-0. — Continned. 



Date. 



To whom allowed. 



For what object. 



Amount. 



1876l 
Apr. 20 • 



27 

37 
May 5 

8 

10 
10 
16 
29 

Jane 5 

5 



6 
8 

9 

10 

Jttly 8 
8 



8 
10 
10 
19 

17 

19 

26 

Sept 16 



W. L. Hunt. 



T eo. N. Vail . 



M. V. Bailey . 
W. L. Hunt . . 



R. C. Jackaon . 



Thomas P. Che&ej'. , 

J. A. Amerman 

JameaE. White .... 
Warren Choate 



W.L. Hunt.... 
CJayFreoch . 



Thomaa P. Cheney. 



Jamea E. White . 
M. Y.Bailey 



RC. Jaokaon.... 

J. A. Amerman . 

B.M. Whitaker. 
W.L. Hunt 



TheaN.VaU... 
L.M. Terrell.... 
J. A. Amerman . 
T^eo.N.Vail... 
RC.Jaokaon... 



L.M. Terrell 

James E. White 

Thomas P. Cheney 

Union Pacific Railroad Co . . 



Amistant fltiperinteDdent railway mailserTice, for 
t«U'grani8. stationery, printing, moanting mape, 
and ntiicial railway -gmdos on account of railway 
niailaorvicc for th« mouth of March. 1876. 

GeDeral superintenrlentof railway mail-Bervice, for 
ti^lograoiH, stationery, and printing on account of 
railway mail-service for the months of January, 
February, and April, 1876. 

Special agent Post-Ofiice Department for sundry 
telegrams. 

Special agent Post-Office Department, for rail way- 
guides, printing, and telegrams during the month 
of April, 1876. 

Special agent Post-OflQce Department, for tele- 
grams, fuel, stationery, and printing for the 
month of April, I^<76. 

Special agent Post-Office Department^ for tele- 
grams and stationery for the month of April. 1876. 

Superintendent railway mail-service, for rent, tele- 
gramH, and Htationery for the month of April, 1876. 

Superintendent railway mail-service, for telegrams 
for the month of April, 1876. 

For 2 reams of carbon paper furnished for use of 
the railway mail- service in the month of May; 
1876. 

Special agent Post-Office Department, for tele- 
grams and stationery during the month of May, 
1876. 

Special agent Post-Office Department, for tele- 
grams, railway-fare, and cleaning office of sni>er- 
intendent of railway mail-service for months of 
April and May, 1876. 

Special agent Po8t>0ffioe Departmemt, for tele- 

Sams, stationery, and printing for the month of 
ay. 1876. 

Special agent Post-Office Department, for tele- 
grams in month of May, 1870. 

Special agent Post-Office Department, for tele- 
grams, repairs of safe, and putting up letter-boxes 
dnring the month of May^876. 

Special agent Post-Office Department, for tele- 
grams, stationery, fuel,railway-fare, and printing 
during the month of May, 1876. 

Superintendent of railway mail-serrioe, for rent of 
offices, and telegrams during the month of May, 
1876. 

For Btatione^ fiirnished for railway mail-service 
in month of Jane, 1876. 

Special agent Post-Office Department, for mount- 
ing map, telegrams, official railwaygnides, and 
stationery for the month of June, 1876. 

General superintendent of railway mail-service, for 
printing, stationery, and skeleton maps for month 
of Jnne, 1876. 

Superintendent of railway mail-service, for tele- 
grams, railway-fare, printing, and stationery for 
the month of June, 1876. 

Superintendent of railway mail-service, for office- 
rent, telegrams, and stationery for the months of 
May and June, 1876. 

Qeneral superintendent railwav mail-service, for 
telegrams and printing for the month of Jnne, 
1876. 

Special agent Post-Office Department, for drawing 
in reducing to scale plan for postal-car, tele- 
grams, ana stationery, printing, and lettering 
mail -box, for the month of June, 1876. 

Special agent Poat-Offlce Department, for tele- 
grams, cleaning and care of office, and stationery, 
for the month of June, 1876. 

Special agent Post-Office Department, for tele- 
grams, railroad-fare, and stationery, for the month 
of Jnne, 1876. 

Assistant superintendent railway mail-service, 
for telegrams and stationery for the month of 
June, 1876. 

For transmission of telegraphic dispatches during 
the year 1875. 



$38 80 

8 90 

4 48 
35 05 

47 70 

33 55 
103 32 

4 38 
18 00 

34 79 
18 02 

41 50 



3 91 


14 76 


67 07 


50 00 


887 50 


192 60 


180 00 


79 40 


358 02 


690 


341 24 


66 06 


85 16 


24 53 


75 86 
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No. b.— Amounts paid hy the Department on drafts, First Asst, P, M, GenH., miscellaneous. 



Date. 


To whom allowed. 


For what object. 


AraoonL 


1876. 
April 20 

May 10 

12 


William B. Thompson 

William B. Thompson 

C. Jay French 


Assistant superintendent railway raatl-servico, for 
telegrams, stationery, map-bracket, and spring 
tixtures, on account of railway mail-service. 

Special agent Post-Othce Dt^partment. for tele- 
grams and stationery in the mouth of April, 
1876. 

Special agent Post^Offlce Department, for tele- , 
grams and priutiug, for months of February, 
March, and April, 1876. 

Special agent Post-Oflioe Department, for tele- 
grams for month of March, 1876. 

Assistant superintendent railway mail-service, 
for telegrams, stationery, offloe-key, and moving 
goods belonging to the fast roait, for month of 

Special agent Post-Office Department, for tele- 
grams, hardware, stationery, printing, and lum- 
ber, for the month of .Juno, 1876. 

Special agent PostrOffice Department, for tele- 
grams, stationery, gas-bill, railroad-fare, and 
printing, for month of June, 1876. 


$63 56 
47 23 
81 96 


15 


L. M. Terrell 


39 39 


21 

July 8 
15 


William B. Thompson 

William B. Thompson 

J. French 


153 49 

177 46 
49 73 









Amounts credited postmasters on their general accounts, First Asst. P, M. GenH., miscellaneous. 



1875. 
Nov. 30 


LillieFisk 


Postmaster at Galena, Mo., for traveling-expenses 

per order. 
Postmaster at Zanesville, Ohio, for stationery, 3d 

quarter 1875. 
Postmaster at San Antonio, Tex., for safe. 

Postmaster at Suspension Bridge, K. Y., 3d and 
4th quarters 1875, and 1st quarter 1876, for mU- 
cellaneons items. 

Late postmaster at Houston, Tex., for amount paid 
for removal of office-furniture and boxes from 
Galveston to HonsUm. 

For balance on dating-stamp, 3d quarter 1875. 

Postmaster at Richland. Iowa, for hire of team. 

Postmaster at Vinton, Iowa, for mailing- table and 
stamping-pad. 

Postmaster at Jacksonville, Fla., for miscellaneoas 
expense, 3d miartor 1875. 

Postmaster at Bridgeport, Conn., miscellaneoas ex- 
pense, 4th qnarter 1875. 

Late postmaster at Boston.Mass-.for letter-slips,4th 
quarter 1875. 

Postmaster at Cedar Keys, Fla., for fire-proof safe. 

Postmaster at Duncansby. Miss., for reooveiy of 
property of post-otttce at Holland's Landing, 

Postmaster at New York City, for expenses in- 
curred in fitting up rooms for the use of the de- 
partment. 

Postmaster at Springfield, Dl., for city directory. 

Late postmaster at Rock Island, Hi, for printing, 
1st quarter 1876. 


19 00 


Dec. 4 


J. C. Douglass 


7 50 


17 


S. P. Gambia 


575 00 


1876. 
Feb. 2 


Leander Colt 


49 48 


10 


J.C.Whittlesey 


70 00 


16 
March 2 


John L.Miller 

Leslie Bassett 


400 
3 00 


16 
16 


J.W.Rich 

J. S. Adams 


17 50 
9 07 


23 


James E. Dunham 


31 39 


31 


William L. Burt 


101 93 


May 8 
17 


Lucv J. Fowler 


465 00 


J. W.Bissell 


12 00 


Jaly 3 


Thomas L. James 


345 71 


Aug. 19 

28 


J. L. Crane 


3 00 


William Jackson 


9 40 









No. 5. — Amounts allowed to the postmast^s at the principal offices of the Unit^ States, for 
incidental expenses of such offices actuallif and necessarily inctirred, such as offiee-repain, 
gas-fixtures, telegraphing, and other miscellaneous expenses, and charged to misoelUtneout 
a^ioount, First Assistant Postmaster-General. 

Third qnarter, 1875 $18,996 9B 

Fourth qnarter, 1875 17.266 09 

First quarter, 1876 19,655 79 

Second quarter, 1876 23,169 65 

Total 71,017 69 

Amonnt paid to postmasters and others 1, 6^98 

Amoontpaidby warrants 3, 196 59 

Amount paid by drafts 605 04 

Total 76,447 60 

Deduct amounts charged to postmasters for overcredits 9385 00 

Deduct amount of fares charged to inland transportation 39 94 

Amount actually i>aid, and charged to miscellaneous account .^ 76,029 66 
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No.5.— ^totemeitf in detml of misoellaneauB payments on warranU^ made by the Post-Office 
Department for the fiscal year ended June 30, 1876. and charged to miscellaneous account. 
Third Assistant Postmaster- General, 



Date. 



To whom allowed. 



For what object. 



Amoant 



1875. 
Dm. 10 



1876. 
Feb. 11 



Feb. 17 

Har. 89 
May 19 

July 1 

8 
Ang. 17 



1875. 
Oct 13 



W. &J.Sloane 

10 j Gr. Ebbi&ghoizBen&Co. 



George G. Pride . 
A. D. fiasen 



Mohun Brothers . . 
B. H.Pnrdy &Co. 
A. D. Hazen 



CoDtinental Bank Note Co. 
George O. Pride 



A. D. Hazen . 



For carpet furniiihed for the office of the stamp- 
agent at New York, in the month of October, 1875. 

For furniture furnished for the office of the stamp- 
agent at New York, in the month of November, 
1875. 

Stamp-agent, for traveling-expenses from New 
York to Washington and return, on business con- 
nected with postage-stamp agency at New York, 
January 24 and 26, 1876. 

Chief of stamp-division, Pos^Offlce Department, 
for expenses incurred in going to New York and 
Philadelphia, on business for the Pos^Office De- 
partment, in February, 1876. 

For 10 yards of roll drawing-paper, furnished to 
the PoBt-Ufficc Depattniont in the month of 
March, 1876. 

For frames, glass, boxes, easels, packing, and fit- 
ting up for the Pos^Office Department in the 
month of May, 1876. 

Chief of stamp-division, Post-Office Department, 
for personal expenses incurred during sundry 
trips on official business to Philadelphia and New 
York, from February 21 to May 28, lf<T6. 

For mounting and framing postage-stamps for dis- 
play at the Centennial Exhibition at Pbiladrlohia. 

Stamp-agent, fur expenses incurred in traveling 
from New York to Washington on official busi- 
ness, April 4 to 7 and May 23 to 25, 1876. 

Chief of stamp-division, for expenses to New York 
and Springfield, Mass., on official business. 



$68 73 
S45 00 

34 50 

37 S5 

500 
390 40 
241 75 

250 00 
67 80 

69 58 



No. 



'Amounts paid hy the Department on drafts and charged to miscellaneous account. 



Date. 



To whom allowed. 



For what object. 



E. W. Barber . 



1875. 
Nov. 9 



P. Jewel Sc Sons i For 40 pounds of lap-splits, fomished for the use 

I of the postalcard agency at Springfield, Mass. 

M. S. Perry | For e xpeuHes to and from New York on bnsiness 

for the PoMtOffice Department. 
Howell, Firm & Co | For mounting sample stamped envelopes for exhi- 
bition at the Centennial. 
Third AsHistant Postmaster-General, for expenses 
incurred from May 1 to May 6, 1875, inclusive, 
in making arrangements for the manufacture of 
Centennial stamped envelopes. 
For expenses at Philadelphia and Washington, on 
Post-Offioe Department business, during the 
month of May, 1876. 
Postal-card agent, for expenses incurred while 
traveling on official bnsiness for the Post-Offlce 
I Department from June 2 to June 6, 1876. 
Amount credited on general account 



June 7 j HLT.Sperry 



July 15 ♦ George N. Tyner. . 



Thomas B. Van Bnren 

Total miscellaneous, 



United States consul and mail-agent at Yokohama, 

Japan, for miscellaneous expenses. 
Third Assistant Postmaster-General 



Amount 


|4 00 


20 75 


250 


45 00 


38 75 


51 50 



48 01 
1,620 51 



OmCK OP THE AUDFTOB OF TUB TREASURY 

FOR THE Post-office DErxBTKENT, October 23, 1876. 



J. M. McGREW, Auditor. 
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No. l.StaUmeni of the receipts and diahuraemenU of the Money- Order Office of the UnM 
States for the fiscal year efided June 30, 1^76. 

RECEIPTS. 

Balance in the hands of postmasters June 30, 1875 §1 , 258, 979 16 

Amount received for domestio money-orders issued. .. ^77, 035,972 78 

Amount received for Canadian international money-or- 
ders issued 186,995 74 

Amount received for British international money-or- 
ders issued 1,018,355 15 

Amount received for German international money-or- 
ders issued 780,060 52 

Amount received for Swiss international money-orders 
issued 83,256 62 

Totalissned 79,104,640 SI 

Amount received for fees on domestic money-orders is- 
sued 645,699 40 

Amount received for fees on Canadian international 
money-orders issued 4, 284 85 

Amount received for fees on British international 
money-orders issued 31, 256 10 

Amount received Ibr fees on German international 
money-orders issued 21, 448 10 

Amount received for fees on Swiss international money- 
orders issued 2,347 25 



Total fees 705,0:r>:(' 

Amount received for premiums, &c 1,3*22 r2 

Amount received for deposits and drafts 61, 08^, 5tJ5 r2 

Amount transferred from postage fund 606,69*2 ID 

Amount due postmasters 6,740 97 

142,771,970 77 

DISBURSEMENTS. 

Amount of domestic money-orders paid $76,632,571 45 

Amount of Canadian international money-orders paid. 2<'{2, 625 57 

Amount of British international money-orders paid.. . 372, 288 63 

Amount of German international money-orders paid.. 729,672 66 

Amount of Swiss international money-orders paid.... 38,394 29 

Total paid 78,005,552 60 

Amount of domestic money-orders repaid. $473,767 40 

Amount of Canadian international money- 
orders repaid 1,447 14 

Amount of British international mouey- 
or.! era repaid 2,797 42 

Amount of German international money- 
orders repaid 3,691 38 

Amount of Swiss international money-or- 
ders repaid 209 79 

Total repaid 481, 913 13 

Amount transierred to postage-fund 524, 589 68 

Amount deposited at first-class offices 62,071,210 02 

Amount paid for incidental expenses 33, 067 52 

Amount paid for commissions and clerk-hire 457, 940 23 

Miscellaneous items 5,166 79 

Balance in the hands of postmasters June 30, 1876.... 1, 192, 536 80 



Office of the Aiditor of the Treasury 

FOR THE Post-Office Department, Octolxr 23, 1876, 



142,771,976 77 
J. M. McGREW, AudiUn: 
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Xo. ^—Statement showing the revenue tohich accrued on domefitic money-order transactions 
for the fiscal year ended JuHe 30, 1876. 

Amount received for fees on orders issned $645,699 40 

Preniiams, &c., received 1,322 12 

647,021 52 

Amonnt paid for commissions and clerk-bire $420, 4H7 42 

Incideutal expenses 30,800 09 

L(«t remittances 4,960 64 

Bad debts 2 53 

Xet revenue 190,770 84 

647,021 52 

J. :m. McGREW, 

Auditor, 
Office op the Auditor op the Trk asuiiy 

FOR THE Post-Office Dei»aktment, Octohtr 23, 1670. 



No. %— Statement showing the revenue tchich accrued on money-order transactions with the 
United Kingdom of Great Britain and Ireland/or the fiscal year ended June 30, 1875. 

Amount of fees received on orders issued §31,986 25 

Anionnt paid for commissions and clerk-hire $2^3, 036 12 

Excess of commissions paid United Kingdom 8, 350 97 

Cost of exchange over treaty rates on £ 150,861 Oa. 2d 2, 590 80 

Incidental expenses 174 77 

Net revenue 833 59 

34,986 25 

J. M. McGREW, 

Auditor, 
Offick of the Auditor of the Treasury 

FOR the Post-Office DErARTMEXT, Octoher 23, 1S76. 



Xy. lO,^Statement shoicing the revenue which accrued on money-order transactiojis with the 
German Umpire for the fiscal year ended June 30, 1875. 

Amount received for fees on orders issued ^ $20, 498 25 

Gain in the purchase of exchange under treaty rates, on thalers 165,300.. 39 30 

20,537 55 

Araoant paid for commissions and clerk-hire $9, 814 7 1 

Excess of commissions paid Germany 2,732 49 

Incidental expenses 173 88 

Netrevenue 7,816 47 

20,537 55 

J. M. McGREW, 

Auditor^ 
Office of the Auditor op the Treasury 

for the Post-Office DEPARniKNT, October 23, 1376. 
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No. 11. — Amount of Uiter-poHtufje, collected on French mails received in and sent from tht 
Unikd i>iatett during the fiscal year ended June W, lb7G. 

DECEIVED. 



, Lines. 


Unpaid dis- 
tributed. 


Unpaid. 


Paid. 


Paid dia- 
tribut«d. 


TotaL 




$1, 33!^ 70 
9rt> 55 
603 09 
bH 29 
532 11 


$467 25 
309 50 
360 94 
177 47 
204 00 




$9, 648 46 
6, 7«W 93 
5,817 7^ 
3, 970 43 
4,071 65 


eii.4:>4 41 






5. 095 1'* 


Cuiiard Lliio . ... ................. 




6, 7-1 EJl 


Fronch StManiRhin (^oniDnnv 




4 7'jy 19 


Ham burg- Aiuericau Packet Company ... 




4,6*07 ta 






Total 


4.044 74 


1. 519 16 




30. 305 25 


35. f*69 15 












5,563 90 


^30, 305 25 


j.. 









SENT. 



Linea. 



Canard line ^ 

Ham bare- American Packet Company 

Liverpo<>l and Great Western Steam Company. 

French Steamship Company 

White Stor line 

Inmau line 

North-German Lloyd, of Bremen 

Anchor line 



Total..., 
Amount sent . 



Paid. 



1240 84 
493 92 
24 84 
1G5 24 
1.36 62 
105 84 
393 66 
54 



Paid die. 
tribated. 



16,301 87 
4,774 47 
5, 072 79 
3. 710 99 
3,158 68 
1,951 10 
1.238 29 
20 61 



Unpaid. 



TotaL 



1895 95 
1.232 66 
999 25 
549 41 
339 12 
398 95 
156 71 
1 50 



I 



|7. 4> r-6 

e.jfii lO 
6. oi« ?^ 
4, 4-::. 64 

2. 634 4-2 

i, 4S5 M» 

1, 7W8 i/d 

22 63 



1,561 50 25,228 80 I 4,573 55 31.36:^ r5 



4. 573 55 



Amount collected in the United States $32,354 20 

Amount collected in France 34,778 dO 



Total 67,i:i3 00 



Excess collected in France 2,424 (iO 

Increase compared with same period last fiscal year ^ 7,(303 3^* 

Note.— After France was admitted to the Postal Union, Janaary 1, 1876, the postage 
was not reported. 

J. M. McGBEW, Auditor, 
Office of the Auditoii of the Treasury 

FOR THE Post-Office DEPARTMENT, October 23, 1876. 



No. 12,—Weight of letters atid newspapers^ ^o,^ sent from the United States to the Vnited 
Kingdom, in British mails during the fiscal year ended June 30, 1876. 



Lines. 



Cnnard line 

White Star line 

,Hamburf!'American Packet Company 

Liverpool and Great Western Steam' Company. 

Nortli -German Lloyd of Bremen 

Canadian line 

Anchor line 

American Steamship Comitauy 

Inman line 



Total. 



Decrease compared with last fiscal year . 



Letters. 



Grams. 

15, 686, 146 
7,965.403 
7. 097, 651 
7, 493, 792 
1,651.709 
1, 820. 597 
889.370 
539,896 
1, 114, 193 



^Newnpapers, 
&c. 



Gmmt 

6:i,9K7.flt^ 
34,36:1.4-*- 
33.101.'*»< 
33.007.-:»2 

14. 416. i-:> 

9, !<'.»''<' 
5,53:i.i-^i 
3. 5lti, --a 
5,07l.l^ii 



4i 258, 757 - 203.01i4t»5 



1,314.913 



5,829,836 : 



Office of the Auditou ok titk Treasuut 

FOB TUB PoijTOrncE Department, October 23, 1876. 



J. M. HcGRKW. Auditor. 
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No. U.— Weight of letters and newspapers^ if-c, sent from, the United States to Gennanj/ in 
chsed mails through England and France^ and by direct steamer, during the fiscal year 
ended June 30, 187C. 



Linoe. 



Letters. 



XewRpapors, 
(fee. 



Xorth-GennRn Lloyd of Bremen 

Uauibur^-A niericaii Packet Company, direct 

('imard Hue, via England 

Liverpool and Great Western Steam Company, via England. 

Xurth-German Lloyd of Bremen, via England 

Hamburg- American Packet Company, via England 

Wbit« Star line, via England 

Anclior Hue, via England 

lamau line, via En>!land 

American Steamahip Company, via England 



Total. 



Grams. 


Grams. 


8, 158, 393 


29, 121, 761 


7, 193, 179 


27, 209, 833 


4,717,146 


12. 277, 297 


3, 946, 734 


9, 507, :J25 


1, 554, 394 


3, 693, 974 


1, 064, 995 


754.061 


243, 839 


560, 726 


132. 365 


542, 727 


58, 732 


175, 461 


15,250 


79, 105 


27. 085. 027 


83, 922. 270 



Compared with last fiscal year. 



( Tncreaso 

' ) Decrease . . . 



49, 821 



9,810,800 



OmCB OP THE AuniTOR OF TIIK TRKASUKV 

FOR THB Posjt-Offick Dei'AUTMEXT, October 23, 1876. 



J- M. McGEEW, Auditor. 



\o. U.^Kuthher and iceight of letters, and weight of newspapers^ <fc., exchanged between the 
United States and France, during the fiscal year ended June 30, ld7(5. 



Lines. 




Letters, 




Newspapers, &c. 


Received. 


Stmt. 


Received. 


Scut. 


Icman line 


Jiates. 
110,320 

46,548 

78,560 
66,954 
35,630 


Grams. 
812, 992 

332,655 

569, 723 
493, 3:W 
355,385 


Rates. 
146, 758 

71,300 

17,890 
81,409 
48, 702 

350 
27, 362 

67.667 
247 


Gram4i. 
:333, 199 

1, 222, 528 

336, 746 
1, 793. 8-G 
1, 047, 358 

4, 527 

740, 518 

957, 062 
2,2i?5 


Grams. 
2, Oj-3, 755 

839,845 

1. 907, 338 
1,011,525 
1, 355, 523 


Grams. 
1, OdO, 734 

4, 274, 431 

1, 202, 850 
7, 430, 478 
4, 449, 365 

18,205 


UamburK-Americau Packet 
Company 

X<irth German Lloyd of 
Bremen 

Ctinard line 


I'l ench line 


American Steamship Com- 
pany 


White Star Line 








2, 667, 975 
3, 492, 984 


Liverpool and Great West- 
em Steam Comp^uij' 








Anchor line - 


















Total 


338,012 


S, 564, 091 


461,685 


6, 438, 109 


7, 197, 98C i 24, 617. 022 




'"^r^;':^.\^'^ 


23,958 


213,354 


171, 142 


1,389,335 


572, 442 


7, 612, 640 



Officr of the Auditor of the Trbasitrt 

FOR THE PobT-OFFiCB Dei'autmbkt, Octdber 23, 1876. 



J. M. McGKEW, AudUor. 
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No. 15. — Weight of letters and netcspaperSy ^c, sent from the United States to Belgittm daring 
the fiscal year ended Jane 30, 1876. 



Lines. 



Hamburg- American Packet Company 

Xortli Gormao Lloyd of Bremen 

Whitt' St«r line 

Canard line 

Liverpool and Great Western Steam Company 

Inmanline 

Anchor line 

Itt'd Star line 

American Steamship Company 

Total 

Increase compared with last fiscal year 



Letters. 



Grams. 

173, 161 

S43. 354 

5-2,730 

221. 3H0 

115, 553 

12,072 

4.035 

1,049 

380 



Newnpapcr^. 



111.569 I 



Grams. 

467, i:» 
915. ::a 

74, 5«-« 
855, m 
3f«,7?? 
2-A2M) 
16,764 



2,l5tt 



823,714 I 2,541,37d 



134, 7eS 



Office of thf- Auditor of the Treasury 

FOR THE Post-Office Dei'ARTMEXT, October 23, 1876. 



J. M. McGKEW, Auditor. 



No. 16. — H^eight of letters and newspapers, ^-c, sent from the United Status to SteiiserlaiuJ, 
in closed mails, via England and Belgium^ and by direct steamer, via Bremen and Ham- 
burg, during the fiscal year eyided June 30, 1876. 



Lines. 



North German Lloyd of Bremen 

Ham bur jr American Packet Company 

Ciinard line 

Liverpool and Great Western Steam Company 

AVhito Star line 

Inman lino 

Anchor line 

A mcrican Steamshii) Company 

Total 

Increase compared with last fiscal year 



Letters. 


Newspapers, 
&c. 


Gramt. 


Grams. 


52.3, 134 


2,2-2«,-2'^ 


391, 7H5 


1, 705, V« 


4J7, 284 


1,930.%! 


327,ll?< 


1,2<M\:^2 


46,265 


241.5-7 


16, 6.^5 


53, (*\l 


9,310 


53. i:.4 


1,035 


7.u7.- 


1, 752, 586 


7.4-26.4«'.2 



470, lOU 



506, UIU 



Offick of the Atjditor of the Tre.vsurv 

FOR the Post-Uffice Defartmkxt, October 23, 1876. 



J. M. McGREW, Avuiitor. 



No. 17. — Weight of letters and newspapers, <f*c., sent from the United States to the Xetherlandt 
during the fiscal year ended June 30, 1876. 



Lines. 



North German Lloyd of Bremen 

Ciinard line .' 

Harahurf;- American Packet Company 

Liverpool and Great Western Steam Company 

White Star line , 

I nman line 

Anchor line 

Netherlands-American Steam Navigation Company 
American Steamship Company 

Total 

IncreMo compared with last fiscal year 



Letters. 



Grams. 

441,723 

290.764 

243,361 

214,094 

52,280 

11.295 

6,180 

3,250 

380 



1,263.326 



323,294 



Newspapers, 
Slc. 



Grams. 

l,69r%313 
41>f . *r:« 
547, L*-.l 
323. '."'^ 
126.419 
29,445 
21,S31 
Fil 
1.4r« 



3,«4.'5.532 



1,285,«)7 



Office of the Auditor of the Treasury 

for the Post-Office Dei'autment, October 23, 1876. 



J. M. McGREW, Auditor. 
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No. IB.—Winght of lettet^ and newapapers, ^c, sent from the United States to Denmark 
during the fiscal year ended June 30, 1876. 



Lines. 



Letters. 



Hanibarg- American Packet Company.. 

North-UermaD Lloyd of Bremen 

Anchor line 

While Star lino 

Total 

lacreMe compared with last flacal year 



Orams. 

779,200 

417.539 

6,S90 

7,725 



1, 210, 744 



66,022 



Newspapers. 



Chrams. 

1, 417, 994 

802,26fi 

22,940 

11, 109 



2.254,311 



867, 282 



Office of tub AuorroR of toe Tbbaburt 

FOB THE Post-Office DEi'AUTJiENT, October 23, 1876. 



J. M. McGREW, Auditor. 



No. lO.— STeight of Utters and newspapers^ <fc., sent from the United States to Italy during 
the fiscal year ended June 30, 1876. 



Lines. 



>'nrth-6erman Lloyd of Bremen 

('onard line 

lUtubarg- American Packet Company 

Urerpool and Great Western Steam Company. 

Inman line 

^\liit«» Star line 

Anchor line 

American Steamship Company 



Total _ 

lQcrea«e compared with last fiscal year. . 



Letters. 



Qrama. 

503, 197 

.•MMi, 927 

370, 481 

317, 350 

18,820 

49, 220 

9, 095 

1,220 



1. 896, 310 



Newspapers, 
&c. 



232,033 I 



OravM. 

2,060,941 

1, 488, 485 

1, 298. 404 

e99vl48 

42, 129 

189, 740 

42, 469 

4,077 



6, 025, 393 



715, 322 



Oin^'E OF THE Auditor of the Turaburt 

FOB THE Post Office Department, October 23, 1876. 



J. M. McGREW, Auditor. 



^o.^.— Weight of Utters and newspapers, 4'^.^ ^ent from the United States to Sweden during 
the fiscal year ended June 30, 1876. 



Lines. 



Hamlmrj^- American Packet Company.. 

N orth German Lloyd of Bremen 

Anchor line 

White Sur line 

Total 

Increase compared with last fiscal year 



Letters. 



drams. 

1,548.139 

865, 180 

11,000 

12,825 



2, 437, 144 
345, 010 



Newspapers, 



Grame. 

2, 216, 688 

1, 262, 250 

27,675 

12,394 



3, 519, 907 



1, 052, 323 



Office of the Auditor of the Treasury 

FOR THE PobtOffice Dbfartment, October 23, 1876. 



J. M. McGREW, Auditor. 
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No. 2i.— )ydght of letters and newspapers, t^c, sent from the United States to Norway dnnng 
the fiscal year ended June 30, 187G. 



Lines. 



H.imbarg-Araerican Packet Company . 

White Star line 

Nortti-Gerinaa Lloyd of Bremen 

Anchor line 



Total 

Increase compared with last fiscal year . 



Letters. 



Kewspapers, 
<fcc. 



Orams. 
1, 145, 519 

12,120 
696,271 

12,090 



1, 866, 000 



Grams. 

2, lil, ^36 

n,13J 

7l6.tJ?l 

11, 474 



2, 5!90. 530 



409, 514 



1, 17d, 243 



Offick ok t»ie Auditor of thr Treasury 

FOR THE Post-Office DEPARTMENT, October 23, 1876. 



J. M. McGREW, Awlitnr. 



No. 22. — Statement of letters and newspapers^ voith the several postages^ received in and stnt 
from the United States to Ecuador during the fiscal year ended June 30, 1876. 



Pacific Mail Steamship Company. 


1 

Letters. 


Newspa- i 
pers,d£C. 


Postages 
on letttrs. 


Received - 


...i 637 


129 

5,950 

6,079 
1 


i\Ti 40 


Sent 


...-, 3,074 


t2t> u5 




3,711 




Total 


953 45 


Add newspaper postages, at two cents each 




Ul 56 


Total postages 




1 


1, 075 03 










Decrease compared with last fiscal year 


....| 3,124 


2,500 


463 .w 



Office of tub Auditor of the Treasury 

FOR THE Poht-Ufficb DEi'ARTMENr, Oc<o6er 23, 1876. 



J. M. McGREW, Av^ditor. 



No. 23. — Statement of letters and newspapers, with the several postages, revived in and sent 
from the United States to Venezuela during the fiscal year ended June 30, 1876. 



Pim, Forwood & Co.'s Line. 


l>ttoM Newspa- Postairfs 
i^uors. 1 per8,&c. on letters. 


Received 


S. 340 j 1, 168 fro 20 


Sent 


2, 083 2, 964 154 00 




Total 


4, 423 4, 152 224 ^ 
1 1 •« 04 


Add newspaper postages, at two cents each 






Total postages 


307 24 








1 190 


Compared with last fiscal year 5 Decrealw' "."'".'" 


1,519 , *. 140 54 


1 ' . 



Office op the Audh'ob of the Trbasury 

FOR TUB Post-Office Dbfartmxnt, Oct4jher 23, 1876. 



J. M. McGREW, Audit'^. 
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}io. 24.— Statement of letters and newspapers, with the several postages , received in and sent 
from the United States to Xew Granada during the fiscal year ended June liO, 1676. 



Pim, Forwood & Co.'b Line. 



Received.. 
Seut 



Total 

Add newspaper postages, at two centa each. 

Total poatagea 

Decrease compared with laat fiscal year 



L-eiiera. ^^^^ ^^ | ^^ letters. 



5,742 
11,958 



1,376 
12,524 I 



f-2ri7 10 
597 UO 



17, 700 



13,900 



eH5 00 

a7« 00 



'2,173 



1, IKJ 00 
1, 118 16 



Office op the Ai-ditor of thk TREAsrRy 

FOB THE Post-Offige Dei'aktment, Octobtr 23, 1876. 



J. M. McGREW, Auditor. 



^0. ^.Statement of letters and newspapers, with the several postages, received in and sent 
from the United States to Panama and Colon during the fiscal year ended June 30, 187G. 



Pacific Mail-Steamship Company, and other steamers. 



Letters. 



Newspa- 
pers, &o. 



Received . 
Sent 



113,244 
96,055 



64,686 
167, 307 



ToUl 

Add newspaper postages, at two cents each. 

Total postages... V 

Decrease compared with last fiscal year 



209,299 



231,993 



Posts j;es 
on letters. 



$8, 573 30 
10,917 46 



19, 490 76 
4, 639 eO 



24, 130 ( 



.v., 



OFUCB of the Al'PlTOR OF THK TREASUKT 

FOB TUB PObT-OFFiCE DELSA.BTMENT, October 23, 1876. 



11, 041 la, 378 I 9, *230 73 

J. M. McGREW, Auditor. 



Xo. 26. — Statement of letters and newspapers, with the several postages^ received in and sent 
from the United States to Mexico during the fiscal year ended June 30, 1876. 



United States and Mexican Steamship Company. 



Letters. 



ReceiTsd. 
Sent 



38. 042 
46, 182 



Newspa- ; Postages 
pers, &G. , on letters. 



29,903 $1,403 22 
56. 552 4, 35.1 45 



Total. 



Add newspaper p<Mtages, at two cents each . 

Total postages 

Increase compared with last fiscal year 



84, 224 



5. 756 67 
1, 729 10 



.| 7,485 77 



23, 299 I 1, 180 113 



Office op the Auditor op the Treabury 

FOB the Post-Office DEPARTMENT, October 2', 1876. 



J. M. McGREW, Auditor. 
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No. 27. — Staiement of letters and neivspaperSf with the several postaffes, received in and sent 
from the United States to Brazil during the fiscal year ended June 30, 1876. 



Received . 
Sent 



Total 

Add newspaper postages, at two cents each.. 

Total postages 

Decrease compared with last fiscal year 



Letters. 



38, 448 
38,831 



77,279 



19,703 



Newspa- Postages 
pers, &c. ' on letters. 



50, 714 95. 033 58 
40,047 I 6,511 18 



90,761 



11, 544 76 
1.815 2S 



J 12,369 96 



5, 106 j 



4, 014 ae 



Office of toe Auditor of ttik Trbasury 

FOR IHB Post-Officb DEPARTMENT, October 23, 1876. 



J. M. McGKEW, Auditor. 



N ). 2S. — Statemennt of letters and, newspapers j with the several postages ^ rec^ved in and sent 
from the United States to the West India Islands during the fiscal year ended June 30, 1876. 



West India Mail-steamers. 


Letters. 


Newspa- 
pers, Sco. 


Postages 
on letters. 


Kecei vod 


523, 710 1 
466, 555 , 


108. 091 
229, 585 


#22,800 13 


tSciit ............................................ 


22, e93 31 








Total 


990,265 1 


337, 676 


45, 693 44 


Add newHoaoer Dostiurcs. at two cents each ...... - - 


6. 753 52 






1 






Total postages 




f 


52. 446 90 




< Increase — 
'" i Decrease . . . 








Compared with last fiscal year 


66. 473 1 


9, 076 


35, 121 6.i 






1 





Office of the Auditor of the Treasury 

for the Poht-Office Dki'artmrxt, October 23, 1876. 



J. M. McGllEW, Atiditor. 



No. 2\). — Statement of letters and newspapers^ with the set^eral postages^ received in and sent 
from the United States to Japan and China during the fiscal year ended Jane 30, 1876. 



Pacific Mail Steamship Company. 


Lottera. 


Newspa- 
pers, &c 


Postages 
on letton. 


Keceived. .. .... 


159, 757 
96,717 


96.857 
164, 308 


$2,806 04 


Sent 


10 650 08 






Total 


256.474 


261, 165 


13.456 06 


Add newspaper-postages, at two cents each 


5.223 30 










Total postages 






ia679 36 










Decrease compared with last fiscal year 


11, 445 


7,060 


7,016 6» 





Office of the Auditor of the Treaburt 

FOR THE Post-Office Department, October 23, 1876. 



J. M. McGEEW, Auditor. 



Digitized by VjOOQIC 



REPOET OP THE POSTMASTEK-GENERAL, 



219 



No. :]0.—Slatenkent of letters and neicspapers^ with the several postageSj received in and sent 
from the United States to HonolulUf Aucklandy and Melbourne, Sydney, ij^c, during the fiscal 
year ended June 30, 1H76. 





Letters. 


Newspa- 
pers, &c. 


Postages 
on letters. 


KtH'cived 


87,762 
85,727 


81,299 
201,719 


9952 50 


Seut 


7,711 66 






Total 


173,489 


283,018 


8 664 16 


Add newfliMTier-Dostases at two ceato each 


5,660 36 









Total postagea r r ,,., r - - , - ^ . 







14, 324 52 










lacrease compared with last fiscal year. 


14, 116 


56,651 


345 98 







Office op thk Auditor of the Treasury 

fOK TUK Post-Office DErARTMENT, October 23, 1876. 



J. M. McGKEW, Auditor. 



No. 'M.—Statement of letters and netrspapers, with the several postages^ received in and sent 
from the United States to Guatemala and San Salvador during the fiscal year ended June 

;jo, i.-^re. 



Total postages. 





Pacific Mail Stoamslilp ComiMiny. 


Letters. 


Newspa- 
pers, «fcc. 


Postages 
on letters. 






6, 815 
9,0(ki 


1,037 
ll,(>3fi 


$6S1 50 


Scot 


947 30 








Total 


15, b83 


12, 073 



1,028 80 


Arid D<.'W9pap 


»er-po8tages, at two cents each 


253 46 



Note.— Not reported separately last year. 

OKKi' K of thk Auditor ok the Treasury 

1 ou ruK Post Office Defartment, October 23, 1870. 



1, HS2 26 



J. M. McGREW, Auditor. 



No. W'^.— Statement of letters and newspapers, with the several postages, received in and sent 
from the United States to Bermuda during ihe fiscal year ended June 30, 1876. 







Letters. 

23.514 
15,090 


Newspa- 
pers, &.C. 


Postages 
on letters. 


Il'-ft-ivod 




5. 460 
15,640 


11,161 81 


JM'Ut 


721 89 








Total 


38,604 


21,100 


1,883 70 


Add DeW8DaT>er-Doatai?es at two cents each 


422 00 












Total pofftarif n . 







2,305 70 




( iDcrease.... 
■") Decrease ... 










8,433 


3.930 




(.oajpared wJth last fiscal year 


836 51 



Office of the Auditor of the Treasury 

FOB THE Post-Office Deparfment, October 23, 187C. 



J. M. McGREW, Auditor. 
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No. Xi, — Statement of the jwst^iges collected in the United States on the leiier-maih exchau/jed 
between the United States and Xova Scotia and Newfoundland during the fiscal year ended 
June 30, lti7(). 

Amount on prepaid letters sent $2,069 61 

Amount on unpaid letters received '^^ 99 

Total amount. 2,126 GO 

J. M. McGREW, Anmtor. 
Office of the Auditor of the Treasury 

FOR THE Post-Office DEPARTMENT, October 23, 1876. 



No. 34. — Weight of letters and neivspaperSf ^c, sent from the United States to Spain during 
the fiscal year ended Jane 30, 1876. 



Lines. 



North-German Lloyd of Bremen 

Cunanl line 

Hamburg- Amorican Packet Company 

Liverpool and Great Western Steam Company., 

White Star line 

lanian Hue 

American Steamship Company . : 



Letters. 


Newspa- 
pers, &,c 


Orama. 


Gram». 


82,965 


397. .if 9 


76,390 


379, ei<i> 


37. 775 


213, 465 


40,565 


155. SK-, 


13, 595 


7.5, 554 


5, 420 


IC, dTJ 


450 


1. 55:3 



Total . 



257, 160 1, 239, 577 



NoTE.—Prior to Janoary 1, 1876, the Spanish mail was sent in the French mail. 

J. M. McGREW, Auditor. 
Office of tub Auditor of the Treasury 

FOR THE Post-Ufficf. DKPARrMK>J t, October 23, 1876. 



No. 35. — JVeight of letters and newspapers^ ^-c, sent from the United States to European 
countries during the fiscal year ended June 30, lb76. 



Countries. 



Letters. 



Newspa- 
pers. 



United Kingdom of Great Britain and Ireland. 

Germany 

France ^ 

Belfsinm 

Netherlands 

S wi tzerlan d 

Italy 

Denmark 

Sweden , 

Norway 

Spain... 



Total 

Compared with last fiscal year . 



< Increase... 
' I Decrease . . 



Grams. 

44.258,757 

27, 085, 027 

6. 438. 1U9 

823, 714 

1,263,326 

1,752,586 

1,896.310 

1, 210, 744 

a, 437, 144 

1,866,000 

257, 180 



OratM. 

203.014.405 

f3. 922. 270 

24,6I7.C2v' 

2,54l.:i7-* 

3,215.532 

7, 426. 402 

6,025,393 

2,254.311 

3,519,007 

2,690,530 

1, 239, 577 



89, 288, 897 340, 6J>5, 8^7 



|- 

2,* 275," 700 ;. 



23, 068, 01 1! 



Opficb of the Auditor of tbe Treasury 

FOR THE Post-Office DiPAUTMEXT, October 23, 1876. 



J. M. McGREW, Audittff. 



Digitized by VjOOQIC 



REPOET OF TUE POSTMASTER-GENERAL. 



221 



No. 36.— A'ttwder o/ letters exchanged between the United States and foreign countrieSj other 
than iransatlaniio mat/«, during the fiscal year ended June 'SO, 1^76. 



Coantrios. 



Panama 

Mexico 

lirazil ^ 

Kcuador 

VcoezaelA 

Xow Granada 

(r iiat«m ila and San Salvador 

West Indi Ts, &c 

('bioa and Japan 

HoDoIala, Auckland, &c 

Ikrmada 

Total 

Increase compared with last fiscal year 



Number of letters. 


Reccired. 


Sent. 


113,244 


96,055 


3P, 042 


46, Iti'i 


38,448 


3^'. »-31 


637 


3, 074 


2,340 


2, 0H3 


5, 742 


11,958 


6,815 


9, 068 


573,710 


466. 555 


l.*>9, 757 


96,717 


87,762 


85, 727 


23,514 


15,090 


1. 050. Oil 


871, 340 


21, 044 


26,046 



Office of the AunrroR of ttir Trkarurt 

FOB THB Post-Office Depabtmbnt, October 23, 1876. 



J. M. McGRE W, Auditor. 



No. 37. — Amounts rq>ort£d as due the steamers of the Inman line for services rendered during 
the fiscal year ended June 30, 1876. 

Qnarter endecl September 30, 1875 $2,926 72 

Qaarter ended December 31, ld75 2,784 51 

Quarter ended March 31, 1876 1,027 08 

Qaarter ended June 30, 1876 1,510 97 

Total amount paid 8,249 28 

Amounts reported as due the steamers of the North-German Lloyd of Bremen for services 
rendered during the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $6,510 23 

Quarter ended December 31. 1875 5,959 46 

Quarter ended March 31, 1876 7,102 76 

Quarter ended June 30, 1876 5,759 75 

Total amount paid 25,332 20 

Amounts reported as due the steamers of the Canadian line for services rendered during the 
fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $763 01 

Quarter ended December 31,1875 780 76 

Quarter ended March 31, 1876 863 18 

Qnarter ended June 30, 1876 801 07 

Total amount paid 3,208 02 

Amounts reported as due the steamers of the Hamburg American Packet Company for sei'vices 
rendered during the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $9,449 94 

Quarter ended December 31, 1875 8,775 iJ8 

Quarter ended March 31, 1876 9,036 88 

Quarter ended June 30, 1876 7,200 60 

Total amount paid 34,463 46 
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Amounts reported as due the steamers of the Cunard line for services rendered during the fiscal 

year ended Jane 30, 187G. 

Quarter CDded September 30, 1875 $7,462 19 

Quarter ended Dbceinber 31, 1875 9,6(>4 HO. 

Quarter ended March 31, 187G 11,314 79 

Quarter euded Juuo 30, 1876 10,4(53 21 

Total amount paid :VS,9U3 VJ 

Amoifnts reported as due the steamers of the Liverpool and Great Western Steam Company 
for services rendered during the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $i6,821 4:1 

Quarter ended December 31, 1875 6,133 n:5 

Quarter euded March 31, 1H76 4,KH) n7 

Quarter euded June 30, 1876 4,243 2-' 

Total amount paid U2,0D3 61 

Amounts reported as due the steamers of the JVhite Star line for services rendered during the 
fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 82,712 74 

Quarter ended December 31, 1875 2,175 iM 

Quarter ended March 31, 1876 it. Am y^ 

Quarter ended June 30, 1876 4,fl>U Uo 

Total amount paid 15,234 29 

AmountH reported an due the steamers of the American Steamship Company for S€rvke* ren- 
dered during the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 8476 66 

Quarter ended December 31, 1875 43JJ 73 

Quarter ended March 31, 1876 425 3*2 

Quarter ended June 30, 1876 632 % 

Total amount paid 1,96!? 67 

Amounts reported as due the steamci-s of the Anchor line for services rendered during th( 
fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875... t\^\ 70 

Quarter ended December 31, 1875 1,105 74 

Quarter ended March 31, 1876 267 42 

Quarter ended June 30, 1876 1(»9 32 

Total amount paid 1,967 l;^ 

The sea-postages on the mails conveyed from the United States to France hy the steamers ofthf 
French Steamship Company ^ and settled in the accounts between the United Statis and 
France, during the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $41-5 iH) 

Quarter ended December 31, 1875 ^ 605 l>2 

Quarter ended March 31, 1876 375 77 

Quarter ended June 30, 1876 077 15 

Total amount paid 2,076 90 

Amounts reported as due the steamers of the Netherlands Steam Navigation Company during 
the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $1 65 

Quarter ended December 31, 1875 : ,. 1 H 

Quarter ended March 31, 1876 

Quarter ended June 30, 1876 

Total amount paid 2 76 
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AmountB reported as due the steamers of the Pacific Mail Steamship Company for the convey- 
ance of the mails betiveefn the United States and Panama during the fiscal year ended 
June 30, 1876. 

Qoarter ended September 30, 1875 $4,535 1(> 

Qaarter ended December 31, 1875 4,335 48 

Quarter ended March 31, 1W76 4,101 53 

Quarter ended Jane'30, 1876 3,061 5i» 

Total amount paid 16,033 76 

Amounts reported as due the steamers conveying the mails between the United States and th^ 
if est India Islands, Mexico^ BrazilyMew Granada, Bermuda^ and Xew Zealand for services 
rendered during the fiscal year ended June 30, 1876. 

Quarter ended September 30,1875 $5,607 63 

Quarter ended December 31, 1875 6,161 77 

Quarter ended March 31, 1876 9,667 69 

Quarter ended June 30, 1876 7,053 79 

Total amount paid 28,490 88 

Amounts reported as due the steamers conveying the mails between the United States and Xova 
Scotia for services rendered during the fiscal year ended June 30, 1876. 

Quarter ended September 30, 1875 $256 37 

Quarter ended December 31, 1875 293 03 

Quartereuded March 31, 1876 2:36 20 

Quarter ended June 30, 1876 '.. 125 55 

Total amount paid 911 15 

The following reports for the transportation of closed mails for the periods named 
have been made during the fiscal year ended June 30, 1876. 

To the steamers of the Liverpool and Great Western Steam Company : 

Quarter ended March ,31, 1875 81,393 28 

Quarter ended June 30, 1875 109 52 

Total 1,502 80 

To the steamers of the Cnnard line : 

Quarterended December 31, 1874 428 35 

Quarter ended March 31, 1875 478 27 

Quarterended June 30,1875 2,046 90 

Total , 2,953 52 

To the steamers of the White Star line : 

Quarter ended March 31, 1875 53 25 

Quarterended June 30,1875 1 17 

Total 54 42 

To the steamers of the Hamburg-American Packet Company : 

Quarter ended December 31, 1874 229 17 

Quarter ended March 31, 1875 162 38 

Quarterended June 30,1875 125 65 

Totsa 517 20 

To the steamers of the North-German Lloyd line : 

Quarter ended December 31, 1874 465 02 

Quarterended March 31,lh75 27 56 

Quarterended June 30,1875 7 30 

Total 49J 88 
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To tlie steamers of the Eagle Hamburg line : 

Quarter ended December 31, 1874 $1,60-2 59 

Quarter ended March 31,1875 2,567 5<) 

Quarter ended June 30,1875 1,149 42 

Total 5,409 57 

To the steamers of the Inmau line : 

Quarter ended December 31, 1874 2 56 

Quarter ended March 31, 1875 1 B-^ 

Quarter ended June 30,1875 1,310 55 

Total 1,314 99 

To the steamers of the Dominion line : 
Quarter ended March 31, 1875 63 98 

Total 63 98 

J. M. McGREW, 
* Auditor, 

Office of the Auditor of the Treasury 

FOR THE Post-Office Department, October 23, 1876. 



No. 38. — Balances due the United States on the adjustment of the postal acconnts heticeen the 
United States and Sioitzerland for the quarters indicated ; settlements made during the 
fiscal year ended June 30, 1876. 

Quarter ended June 30, 1875 $1,900 69 

Quarter ended September 30,1875 21 11 

Quarter ended December .SI, 1875 24 73 

Total •. 1,946 53 

Balances due the United States on the adjustment of the postal accounts between the United 
States and the Netherlands for the quarters indicated ; settlements made during the fiscal 
year ended June 30, 1876. 

Quarter ended June 30, 1875 $1,170 12 

Quarter ended September 30, 1675 12 74 

Quarter ended December 31, 1875 14 00 

Total 1,196 86 

Balances due the United States on the adjustment of the postal accounts between the United 
States and Italy for the quarters indicated; settlements made during the fiscal year ended 
June 30, 1876, 

Quarter ended June 30, 1875 $1,405 74 

Quarter ended September 30,1875 16 26 

Quarter ended December 31, 1875 li^ 36 

Total 1,441 36 

Balances due the United States on the adjustment of the postal accounts between the United 
States and France for the quarters indicated ; settlements made during the fiscal year ended 
June 30, 1876. 

Quarter ended June 30, 1875.... $4,538 03 

Quarter ended September 30, 1875 4,776 10 

Quarter ended December 31, 1875 3,993 24 

Total 13,307 37 
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BaktHces due the United States on the adjustment of the postal accounts between the United 
States and the empire of Germany for the quarters indicated ; settletnents made during the 
fiscal year ended June 30, 1876. 

Quarter ended September 30,1875 $451 49 

Total 451 49 

BaUmoes due the United States on the adjustment of the postal accounts between the United 
States and Belgium for the quarters indicated ; settlements made during the fiscal year 
ended June 30, 1876. 

Quarter ended September 30,1875 $57 58 

Total .* 57 58 

Balances due the United States on the adjustment of the postal accounts hettoeen the United 
States and Sweden for the quarters indicated ; settlements made during the fiscal year ended 
June 30, 1876. 

Quarter ended September 30, 1875 $10 36 

Quarter ended December 31,1875 12 15 

Total 22 51 

Balances due the United States on the adjustment of the postal accounts between ihe United 
States and Nonoaufor the quarters ifidicated ; settlements made during the fiscal year ended 
June 30, 1876. 

Quarter ended September 30,1875 $119 34 

Quarter ended December 31, 1875 12 17 

Total 131 51 

Balances due the United States on the adjustment of the postal accounts between the United 
States and Spain for the quarters indicated; settlements made during the fiscal year ended 
June 30, 1B76. 

Quarterended September 30,1875 $1 91 

Total 1 91 

Balances due from the United States to the empire of Germany on the adjustment of the postal 
accounts between the United States and Germany for the quarters indicated ; settlements 
made during thejiscal year ended June 30, 1876. 

Quarter ended June 30, 1875 $12,224 91 

Total 12,224 91 

Balances due from the United States to the United Kingdom of Great Britain and Ireland on 
the adjustment of the postal accounts between the United Slates and the United Kingdom 
for the quarters indicated ; settlements made during the fiscal year ended June 30, 1876. 

Quarter ended March 31, 1875 $5,860 64 

Quarter ended June 30, 1875 3,520 18 

Total : 9,380 82 

Balances duefram the United States to the kingdom of Denmark on the adjustment of the 
postal accounts beheeen the United States and Denmark for the quarters indicated; settle- 
mints made during the fiscal yeor ended June 30, 1876. 

Quarter ended June 30, 1875 $212 63 

Total 212 63 

15 P O 
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I 

Biih\ncf9 dne from tke Fnittd States fo the kinQdom of Btlginm on the adjstmfent of 4i 

p^n^tal aectkUHtf britcteit tht Cnited States and Brlifium for ike qtmrters indicated ;. ^til* 

Mcii/jj madt during iheji«t-al year tndtd Junt lU), l?7(i. ' 

Qaarter ended June 30, If^h $2,011 A 

Quarter cudt^l December 31,1??75 3,8*^7 61 

Total 5,8:?H ii 

Balanct9 due from tke United States to the kingdom of Sweden on ike adjustment of iki 
poftal accounts btttreen the Unit<d States* and Stctdrnfor the quarters indicated ; seiticmtntk 
made during thejiscal year mdtd June iiO, leTG. 

Qaarter ended June 30, 1875 $3,457 46 

Total 3,457 4fi 

Balances due from the United States to tke kingdom of Xoncay on tke adfustwkeni of tks 
postal accounts between the United States and Xorvay for the quarters indicated ; nettlemenis 
made during the fiscal year ended June 30, 1676. 

I 

Quarter ended March 31.1?75 $1,464 '29 

Quarter ended June 30, 1875 1,025 l»4 

Total 2,489 33 

J. M. McGREW 

Audiior, \ 

VFKICE OF THE AUDITOR OF THE TREASURY 

FOR THE Post-Office Depart^iext, October 23, 1876. 
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REPORT 



OP 



THE SECRETARY OF THE NAVY. 



Navy Department, 
Washingtonj D. C, November 29, 1876. 
Sra : The following report of the Navy Department and naval service 
for the present year is respectfally submitted. 

NAVAL FORCE. 

There are now belonging to the Navy of the United States 146 vessels 
of 150,157 tons measarement. Exclusive of howitzers and Gatlings 
they carry 1,142 guns. Of these, 123, carrying 913 guns, with a meas- 
urement of 120,894 tons, have steam-power, and 23, carrying, nominally, 
229 guDS, with a measurement of 29,263 tons, are sailing-vessels. 

The steam-vessels are rated as follows : 

Gang. Torn. 

5 firet-rates 188 15,163 

29 second-rates 478 53,800 

30 third-rates 164 19,506 

6 fourth-rates 4 3,143 

27 togs 6 4,729 

2 torpedo-boats 1 7*49 

24 iron-clads 72 23,804 

123 * » 913 120,894 

The sailing-vessels are rated as follows : 

GiuiB. Tons. 

4 secoDd-rates 36 10,700 

15 third-rates 188 15.919 

4 foarth-rates 5 2,644 

23 229 29,263 

The iron clad vessels are rated as follows: 

Crons. Tons. 

6 second-rates 28 12,261 

4 third-rates 16 4,275 

14 fourth-rates 28 7,268 

24 72 23,804 

All the tugs are regarded as fourth-rates. 

Of the whole number of vessels, 75 are at present in actual use, as 
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follows : 37 are in commission attached to fleets, in which number are 
embraced 11 iron-clad vessels on the North Atlantic station ; 2 are in 
use as training-ships ; 6, on special service and as dispatch and freight 
ships ; 2 are torpedo-boats ; 5 are receiving-ships ; 2 are store-ships ; 2 
more are used by States, under act of Congress, as school-ships; and 19 
are in use as quarters, gunnery-ships, tenders, &c., at the navy -yards 
and shore-stations. Of the remainder, 4 are preparing and almost ready 
for sea; 8 are under repairs ; and 59 are laid up at the various navy- 
yards. 

The actual condition of the material of the naval service at this time,, 
and what has been done with it during your administration, may per- 
haps be better understood by comparing it with itself as it existed in 
1869. This may be done fully by referring to the particular state- 
ment of the character, service, repairs, and condition of each ship, 
which will be found appended to this report, and a general idea may be 
obtained from the following summary, which contains some of the re- 
sults of the fuller statement referred to. 

The number of vessels belonging to the Navy in 1869, including screw 
and side-wheel steamers, tugs, iron-armored vessels, and sailing-ships, 
was, as follows : 

Iron-clads S2 

Soiew-steamers 67 

Side-wheel steamers, large and small 23 

Tugs and smaU side-wheel steamers, not fitted for fighting 32 

Sailing-vesselSi store, surveying, and receiving ships 29 

Whole number 203 

Of these there were unavailable for fighting purposes the following, viz : 

Vessels on the stocks built of live-oak 1 

Vessels on the stocks built of white oak 5 

Ti\g8 used for yard purposes 32 

Sailing-vessels used as practice, store, and receiving vessels, but of no use for 

fighting purposes 29 

Iron-clads on the stocks built of white oak, and unfit for use by reason of de- 
cay 4 

Iron-clads not of sufficient displacement, and entirely unfit for war purposes.. 21 

In all , 92 

To which should be added the Niagara, Puritan, and Susquehanna, which 
were without machinery, and in such condition that as much time and money 
would be required to put them in sea-going order as to build new vessels. 
They were consequently unavailable '. 3 

Total 95 

Which deducted from the 203 vessels, as above, leaves as the available force of the 
Navy at that time / 106 

Of the 108 available vessels, as above, 47 were being completed or 
repaired, or were laid up at the several navy-yards ; and of these, 21 
screw-steamers and 4 iron-clads were built of white oak, and had all begun 
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to decay. Their usefaluess was therefore of short duratiou, as their 
history, fouud in the appeadix to this report, shows. The other iron- 
clads, which possessed the proper fighting qualities, and are included in 
the 108 vessels, were also more or less rotten, and all required extensive 
repairs. Of the 203 vessels of 1869, there have been sold 46 ; broken 
np, 18; lost at sea, 5 — 69 vessels; thus reducing the number to 134 ves- 
sels. To which add the addition made to the Navy since 1869, of new 
vessels, 10; purchased vessels, 2; making the wliole number on the 
register at the present time 146 vessels. For a full and particular un- 
derstanding of the character and condition of these vessels, reference 
may be had to the appendix already mentioned. This will show that of 
our present force of 146 vessels, of every class, 40 are built of iron 
viz, 5 doubleturreted iron-clads, 15 singleturreted monitors, 2 torpedo- 
boats, and 18 steamers of various classes. Of the remainder, 65 are of 
live-oak, viz, 1 iron clad, 5 steamers of the first rate, 20 steamers of the 
second rate, 19 steamers of the tbird rate, and 20 sailing-vessels. The 
remaining 41 are white-oak ships, of almost every class. Of the whole 
Dumber, 75 are, as has been before stated, in actual service, and 4 are 
preparing for sea ; 16 may be considered as entirely used up and unfit 
for future service; and the balance are at the various navy-yards, som 
requiring slight and others extensive repairs ; but most of them could ' 
be made ready for any special service in a short time. Seventeen of our 
steamers have been furnished with compound engines and boilers of the 
best class, and with the latest improvements, and nearly all our other 
steamers have, during the last eight years, been supplied with new boil- 
ers, and their machinery extensively repaired. 

There is also on hand, stored at the various navy-yards, live-oak tim- 
ber sufficient for 35 new ships of war, besides a large quantity of other 
valuable timber and naval material of every kind. 

This statement shows that after eight years of active service of every 
kind, during which period it has suffered the loss of four ships by actual 
disaster, and seen many others of its valuable cruisers come to final 
decay and utter worthlessness, by reason of hasty construction from 
perishable material, during time of war, our Navy is now, in the character 
and condition of its ships and material, in a condition far superior to 
that in which it was in 1869, and indeed far more powerful for our war- 
like purposes than it has ever before been in time of peace. It does not 
compare, either in number or character of vessels, with the expensive 
establishments of those European nations whose mutual relations keep 
them always in armed array, whose contiguous coasts and deep harbors 
at home, and scattered colonies all over the world, seem to require that 
they should constantly rival each other, at whatever expense, in the 
size and power of their naval vessels and armaments ; but, for the defen- 
sive purposes of a peaceful people, without colonies, with a dangerous 
coast, and shallow harbors, separated by a vast ocean from warlike na- 
val powers, our Navy is not without strength, and when its iron-clad 
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fleet shall be completely repaired, a work requiring now bat little time 
and expense, and its force supplemented by the oomparatively cheap 
addition herein recommended, it will, I think, be found snflScient to 
resist any force which could be brought across the ocean to attack 
us; and powerful also for offensive operations upon the seas and among 
the islands which lie contiguous to our own shores. In view of the fact 
that the appropriations for the two principal working bureaus of the 
Department average but little over five millions annually, and consid- 
ering the cost of merely maintaining a Navy, consisting largely of ships 
hurriedly built of perishable material, which after requiring for a few 
years constant repair finally drop out of the service from utter worth- 
lessness, I think that this state of things reflects great credit upon those 
officers through whose practical knowledge and ability the Department 
has been able to utilize all that there was valuable in the Navy, and to 
bring it to its present state of efficiency. 

The question of what should compose a sound and economical, bnt 
efficient, naval force has presented during the past few years so many 
different aspects that we may perhaps congratulate ourselves that we 
have not followed step by step in the practical but expensive develop- 
ment of the problem in which other maritime nations have been engaged. 
The question constantly recurs, however, brought up by conflicting in- 
terests and opinions, shall we enter upon the expensive and unsatis- 
factory construction of armor-plated gun-bearing vessels, involving mill- 
ions of dollars in the cost of each onef or shall we be content with pro- 
viding ourselves, at a minimum cost, with the ipeans of destroying such 
vessels should they appear in hostile attitude on our coasts or in oar 
bays or harbors! Fast, well-built wooden cruisers, proper fbr the police 
of the seas, serving as schools of instruction in time of peace and capa- 
ble of destroying an enemy's commerce in time of war, are under all con- 
ditions serviceable. The monitor class of vessels has, for us,* special and 
valuable uses in conjunction with other forces. The torpedo-schools 
give our officers the instruction necessary to utilize whatever there is in 
this most efficient arm of attack and defense ; and I would add to the 
force a new element, the marine ram, which promises, when constructed 
upon scientific principles, in forms of special strength for its particular 
and appropriate service, to be a weapon of most destructive warfare. 
The construction of this class of vessels has been carefully considered 
for several years past by a naval officer of high rank, assisted by able 
experts, and detailed plans are put at the service of the Department 
without cost or charge of any kind. The construction of such a vessel 
of the best material and of special strength would involve an expense 
of about $350,000, and if successful, as it promises to be, it would add 
a new element tending to make our force complete in itself, at once 
economical and efficient. 

With such a force and with no colonies to defend, I think we may well 
dispense, for the present at least, with the heavy-armored and unwieldy 
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ironclads of Earopean nations, and, also, with the monster cannon 
necessary to penetrate them. Any vessel which can safely cross the 
seas to enter our harbors or to lie upon our shores will be found vul- 
nerable to cannon of moderate weight and caliber, while the heaviest 
armor will not protect a ship from the attacks of torpedoes managed 
by brave and well-instructed officers. Thus, our monitor system, sup 
ported by the marine ram, commanded by enterprising officers, and 
re-enforced by the deadly torpedo in skillful and scientific hands, will, I 
think, supply all that is absolutely necessary for the naval share of our 
coast-defense, and will be found efficient, for our purposes, against any 
foreign iron-clads which can reach our coasts or enter our harbors. 
With these we may rest content for the present, but it must be under- 
stood that the Navy, in all its efficient elements, is in a constant state 
of transition and progression, and can only be kept efficient by seizing, 
experimenting upon, and developing, in the quiet times of peace, each 
new principle of warlike progress as it arises. 

Of the amount of appropriations asked for the next year, as herein- 
after stated, I beg to suggest that the sum of $1,550,000 of the amount 
estimated for the Bureau of Construction and Eepair and $750,000 ot 
that estimated for the Bureau of Steam-Engineering, be made availa- 
ble at once, in order that the repairs of our five double-turreted iron- 
clads, which have been for some time regularly progressing out of the 
current annual appropriations, may be completed. These have been de- 
layed in the hands of the contractors during the current year by the 
fact that the appropriations made for these bureaus were not sufficient 
for their continuance. The reasons why this should be done at once are 
many, and will be readily understood. The vessels are, as I have said, 
in the hands of the contractors, actually in a state of partial repair. 
These repairs, to be economically and properly done, should progress 
regularly, as a continuous work, with the different parts advancing simul- 
taneously, of homogeneous material, on a concurrent plan, under the 
same general direction, and, as far as possible, with the same workmen. 
To stop it from time to time must involve more or less of change in all 
these conditions, to the manifest increase of the cost and injury to the 
quality of the work. ; Delay involves, also, increased cost of superin- 
tendence, care-taking, and preservation, and risk of injury or loss to the 
public property. The work can be done now cheaper than at any other 
time, and if done now it will give employment, at a season of great dis- 
tress, for establishments and workmen to whom it is not only kindness 
but practical wisdom on the part of the Government to aflford all proper 
encouragement and assistance. Besides, the ships are useless to the 
Government while in progress of repair, but when concluded, they will 
constitute a large element of the strength of our Navy, and, adding 
immensely to its fighting power, will raise it to a position more in har- 
mony with our national responsibility and requirements. 

There is no additional money asked for this purpose, but only that a 
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portion of the regalar appropriations be made available for it now. The 
amoant asked is the same which was estimated for this work last year, 
bat wliich was not then appropriated; and by taking it from the amoant 
estimated for the next year, withoat enlarging that estimate, the De- 
partment will be able to go on with this necessary work, to the great 
advantage of the Government, without increasing the appropriations, 
and the work being done, the bureans can be carried on with the 
amounts estimated for them reduced by the amoant which this work 
costs. 

CRITlSI^'a-STATIONS. 

These are the same as were reported last year, including within the 
limits assigned to them every important field of naval operations. The 
strength of the force on each station is as follows : 

European station. — Eear- Admiral John L. Worden commands the naval 
force on the European station, which is now much reduced. The Frank- 
lin, Congress, Juniata, and Alaska have returned home during the 
present year, and the squadron has been re-enforced only by the Marion 
and the Yandalia. 

In pursuance of orders of the Department the Congress and Juniata 
left Villefranche November 29, 1875, for Port Royal, to join the force on 
the North Atlantic station. 

The Alaska left Lisbon January 1, for the coast of Africa, under 
special instructions from the Department, the revolt of the native tribes 
against the republic of Liberia being then in progress and serioasly 
threatening the safety of the colonists. Capt. A. A. Semmes, command- 
ing the Alaska, was ordered to confer with the minister of the United 
States at Monrovia and the President of Liberia, to protect American 
citizens and interests; to manifest the friendly disposition of the people 
of the United States and Government toward the citizens of the gov- 
ernment of Liberia; to cruise along the coast, show the flag to the 
natives, and act in conjunction with the Liberian authorities in suppress- 
ing the revolt among the natives. She arrived at Monrovia, Febraary 
3. The President of Liberia, with his saite, was received on board. 

The Franklin, after proceeding under special orders to Vigo, Spain, 
left that port for home on the 28th of September. Delayed by adverse 
winds and calms, her voyage was long, and she only reached New York 
on the 23d of the present month. 

The present aspect of European affairs makes it proper that this 
squadron should be strengthened as promptly as possible, and the 
Department contemplates re-enforcing it with the Trenton as soon as she 
can be fitted out, and in the mean time with such other ships as can be 
spared from their present duty. 

Asiatic station. — The force on this station is the same as stated in the 
last annual report of the Department, with a single change. It was 
reduced in May by the Saco, ordered to San Francisco, and again in- 
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creased by the arrival in August of the Alert, from New York, via the 
Suez Canal. Bear- Admiral William Beynolds remains in command. 

The following-named vessels now compose his force: The Tennessee, 
(flag-ship,) Kearsarge, Ashaelot, Alert, Monocacy, and Palos — all with 
steam-power, and carrying altogether forty-eight gnns. 

Owing to the great distance of this station from our Atlantic ports, 
it has been found to be to the interest of the Government to repair some 
of the vessels out there rather than to send them home for that purpose. 
This has been done during the past year, and some which have been on 
the station for two or three times the usual time have been provided 
with new boilers and otherwise repaired, so as to make them useful 
cruisers for some time to come. 

North Pacific station, — The Pensacola, (flagship,) and the Lacka- 
wanna, are the only vessels now in commission on this station, which 
is under the command of Bear- Admiral Alexander Murray, who relieved 
Bear- Admiral John J. Almy, July 1. 

The Tuscarora and Portsmouth, which have been attached to this sta- 
tion during the year, were put out of commission at Mare Island — the 
former in September and the latter in August. 

South Pa^nfic station, — The vessels on this station at the date of the 
last annual report of the Department were the Bichmond, (flagship,) 
Omaha, and stationary store-ship Onward at Callao, and Bear- Admiral 
Heed Werden was then in command. 

Bear- Admiral Werden was relieved July 13 by Commodore C. H. B. 
Caldwell, who went out on the mail-steamer from New York June 23. 

On the 12th of August Commodore Caldwell sailed from Callao, in 
the Bichmond, for Montevideo, touched at Valparaiso, and was heard 
from at Sandy Point, Straits of Magellan, early in October. He is no 
doubt now on the coast of Brazil, and, in pursuance of the Depart- 
ment's orders, in command of the naval force on the South Atlantic 
station. 

On the departure of Commodore Caldwell, Capt. Edward Simpson, 
commanding the Omaha, was left the senior officer present on this station, 
but Bear-Admiral Murray arrived recently at Panama and is now in 
command in those waters. 

The South Atlantic station. — The force on this station, which consisted 
of the Brooklyn, (flagship,) Monongahela, and Wasp, and was under 
command of Bear-Admiral William E. Le Boy, was reduced last De- 
cember by the withdrawal of the Brooklyn and Monongehala for service 
on our own coast and the departure of Bear-Admiral Le Boy inhis flag- 
ship for Key West. 

The station has since been re-enforced by the arrival of the Bichu)oud 
from the South Pacific station, and the command devolves, under the 
orders of the Department, upon Commodore C. H. B. Caldwell. The 
Frolic is the only other vessel on the station, the Wasp having been 
sold. 
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The North Atlantic station. — ^The force on this station, which consisted 
one year ago of nine craisers and six other vessels, and was under the 
command of Bear- Admiral J. E. M. Mullany, was soon afterward largely 
increased by attaching to it vessels from the European and the Soath 
Atlantic station, and pntting in commission some of the new sloops and 
ten of the monitors. By these accessions it consisted in February, when 
Bear- Admiral Mullany was relieved by Be^r- Admiral William E. Le Boy, 
of twenty-four vessels, not inclnding store-ships and tugs, viz : Hartford, 
(flag-ship,) Brooklyn, Congress, Plymouth, Ossipee, Yandalia, Marion, 
Monongahela, Swatara, Shawmut, Alert, Huron, Dictator, Wyandotte, 
Passaic, Catskill, Nantucket, Lehigh, Moutauk, Ganonicus, Ajax, Sau- 
gas, Mahopac, and Manhattan. In addition, there were in commission 
two torpedo-boats, the Alarm and the Intrepid, also four other steam- 
ers, the Powhatan, Juniata, Tallapoosa, and Dispatch, all within the 
limits of the station, which, although not strictly part of Bear-Ad- 
miral Le Boy's command, were available for immediate service ; thas 
making at hand thirty-one vessels, twelve of which were monitors and 
two powerful torpedo-boats. This force was maintained as long as there 
seemed to be any possibility of its use. Some of the cruising-vessels 
were then sent to other stations, others were put out of commission, and 
nearly all the monitors, although kept in commission, were reduced in 
their complements, with only a sufficient number of officers and men 
retained on board to kee0 the vessels in good condition. 

The force on this station by recent additions now consists of the Hart- 
ford, Plymouth, Swatara, Adams, Essex, Ossipee, Huron, Banger, all 
the monitors above named except the l^antucket, and the store-ship 
Kew Hampshire, hospital-ship Pawnee, and tug Sea- Weed stationed at 
Port Boyal, S. 0. 

The Powhatan, Despatch, Tallapoosa, Monongahela, Bio Bravo, Alarm, 
and Intrepid are also in commission and ready for service, but not strictly 
a part of the squadron. 

The general operations of our cruisers on the several stations will be 
found in brief in the supplement hereto annexed, entitled " General 
operations of fleets,'' and more at large in the statement and reports 
published in the appendix, and which will be found interesting to those 
desiring information on this subject; 

The Department has lately adopted the plan of retaining all ships, on 
going into commission, upon this coast and attached to the North Atlantic 
squadron for a few months previous to ordering them abroad. It is be- 
lieved that the effect has been beneficial, as any defects in the ships or 
their machinery can then be remedied at home, and the discipline of the 
personnel can be perfected in our own waters. With this preliminary drill 
and inspection the ships reach foreign stations in an efficient and credit- 
able condition. 

The Department has also commissioned as receiving-ships at tbe dif- 
ferent naval stations the frigates Wabash and Colorado at Boston aud 



Digitized by VjOOQIC 



EEPORT OF THE SECRETARY OF THE NAVY. 11 

New York, and proposes to place the Franklin at Norfolk, instead of 
tlie hoiks formerly nsed for this purpose. These ships, with those used 
for training and school ships, form a reserve, maintained without addi- 
tional expense, and ready to be used in any emergency. 

The reduction of the force of our fleet, by act of Congress, from 8,500 
to 7,500 men has placed our Navy, in the personnel of the enlisted men, 
below that of nearly every navy of Europe. The eflfect of this reduction 
lias been to lose to the service many valuable seamen, who, for want of 
coDtinoous employment in the Navy and in the absence of any commerce 
of oar own, have been forced to go abroad for employment. Their serv- 
ices are thus lost to the country, and the time and care given to their 
edocation as men-of-war's men has been to some extent in vain. As a 
remedy for this misfortune, and for the purpose of maintaining a trained 
class of men in the Navy, skilled in their duties and devoted to 
their flag, I have the honor to repeat my recommendations of last 
year, that Congress give the necessary authority to enlist annually 750 
boys for the Navy, under existing laws, but in addition to>the number of 
men now allowed. The cost of these boys, so far as the pay of the 
Navy is concerned, would not amount to more than the cost of 250 men ; 
and it is expected that this number enlisted annually will, in the course 
of a few years, not only fill the vacancies made by discharge, death, and 
desertion, but finally man our fleet with educated American seamen. 

The system of training boys has been in successful operation for little 
more than one year, and there are at present 479 in the service, one-half 
of them under instruction on board the training-ships Minnesota and 
Monongahela, and the others already afloat in various sea-going vessels. 
The Department has stationed the Minnesota at New York, the Consti- 
tution at Philadelphia, and the Monongahela at Baltim'ore, as permanent 
school-ships for these lads, and the experience of the past year fully 
demonstrates the success of this effort to improve our seamen. I feel 
myself, therefore, most fully justified in earnestly renewing my recom- 
mendation of this addition to the personnel of the Navy. 

I would also call your attention to other recommendations contained 
in the report of the Chief of the Bureau of Equipment and Eecruiting, in- 
tended to benefit the seaman of the Navy. Among them is the urgent 
and often-repeated recommendation that the enlisted men of the Navy 
may be allowed an outfit of clothing. This allowance has, for several 
years, been considered both by the Department and by the Navy at 
large as eminently proper and just, and has, on several occasions, been 
urged m Congress, but as yet it has failed to receive that attention 
which I think it deserves. I trust, however, that sooner or later a law 
will be passed granting an outfit of clothing to the enlisted men, under 
shch restrictions and regulations as the Department may establish. 

The report of the Chief of the Bureau of Equipment and Recruiting 
contains another request which I deem worthy of consideration. He 
urges the establishment of a banking system for the Navy, similar to 
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that DOW in force in the Army, where it has prodaced the most satisfac- 
tory resalts. The Army law authorizes the payment of interest at 4 
per cent, apon all sams of $50 and npward deposited by any enlisted 
man with the paymasters, subject to certain conditions and restrictions. 
If this syc;tem should be adopted for the Navy, a careful estimate of the 
sum that would be required for the payment of the interest places it at 
but$24,000 per annum. The men of the Navy are rarely paid off before the 
expiration of their three years' term of service, and the mone3% which is 
actually their own, is thus left in the United States Treasury, without any 
benefit accruing to the rightful owners. It is no more than proper and just 
that a moderate interest should be granted by the Government for its 
use. I am convinced that the foregoing suggestions, if put isto effect 
as laws, will prove of great and lasting benefit to our Navy, without 
adding materially to the cost of its maintenance, and I therefore respect- 
fully refer them to the favorable consideration of Congress. 

NAVAL EDUCATION. 

The Academy. — The worth of an educational institution must be judged 
by the adaptability of the course of studies pursued to the profession for 
which its students are destined, and by the thoroughness with which 
these are taught. 

The Naval Academy, under its able Superintendents, has been con- 
ducted with these objects in view, and the basis of an education afforded 
by this Institution is such as is demanded for Navy officers of the pres- 
ent day. 

In the past, in the days when canvas was the motive-i>ower, the bat- 
tery smooth-bore guns, and gunnery in a crude state, a general knowledge 
of seamanship, navigation, and gunnery wasdeemed sufficient for theordi- 
nary education of a Navy officer. A few years has changed this, and 
the Naval Academy has kept pace with these changes as they have 
occurred. 

Eecent improvements in naval warfare are largely indebted to the 
sciences. A built-up gun, a torpedo, an iron gun-carriage, the armor on 
a ship's side, the newly*im proved engines, the powerful gunpowders, 
dynamite, and other explosives, the use of the electric telegraph in lon- 
gitudes, the understanding of the machines now in use for testing the 
velocity and strength of powder, and many other changes which the 
last few years have brought forth, are based upon and permeated by 
some principle of physics, chemistry, electricity, mechanics, and mathe- 
matics; so that at the present day an officer, to be familiar with the 
weapons he is called to wield, must be acquainted with the sciences 
upon whose principles these weapons are constructed. These are taught 
at the Naval Academy. Ships will not again be fought under sail, and 
the tactics of Paul Hoste, so valuable in their day, must give way to 
those of recent date. 

As the motive-power, in action, is hardly of less imi>ortance than the 
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battery itself, it behooves a commandiog ofiScer to have an intelligeut 
idea of the construction, working, and proper use of the engines and 
boilers of the vessel he commands; hence the instruction in both theo- 
retical and practical steam -engineering. It must not be understood, 
however, that steam and its applications are taught to the exclusion of 
seamanship. On the contrary, this branch, with the addition of ship- 
building, is taught with every minuteness of detail, requiring but the 
constant practice afloat, in after life, to give the quick perception, the 
prompt decision, and instant action so requisite and so remarkably per- 
taining to the thorough seaman under all circumstances. Now, as here- 
tofore, the first requisites of a Navy officer must be seamanship, navi- 
gation, and gunnery, however closely these may be crowded by other 
acquirements indispensably necessary. 

As I have before said, the system of the Naval Academy has kept 
pace with the changes which have taken place, and the branches there 
taught are those adapted to the naval profession of to day. With such 
a basis of education, the officers who have had the advantages of this 
institution should excel in every branch of their profession. 

The naval ^gnalservice. — The system of signals in the Navy has 
undergone great improvement within the past few years, more attention 
having been given to this most important subject than heretofore. A 
new and complete signal-book has been issued, bearing the impress of 
the talent and intelligence of its compilers and of the labor and care 
bestowed upon it. 

Experiments have been made with various descriptions of lights for 
signaling on shipboard ; with many patterns of side-lights and running 
lights, to prevent collisions at sea ; as also with systems of fog-signals, 
and flash and sound telegraphy. A careful supervision has been exer- 
cised over the signal departments of vessels in commission. 

The torpedo 8tation,^The branches taught at the Naval Academy are 
immediately brought into practice at the torpedo station, which has 
been furnished, as far as practicable, with every appliance for making 
and exx>eriment]ng with this formidable weapon of modern warfare. A 
class of such officers as can be spared from the other duties of the serv- 
ice are instructed at the torpedo station during several months of each 
year in all relating to the torpedo. All gain a practical knowledge of 
its manipulation ; some, taking a special interest in this branch, pursue 
it to invention. Though this school of instruction has necessarily been 
conducted on a limited scale, it has grown in importance and has been 
marked by improvement from year to year. 

ASTRONOMICAL OBSERVATIONS. 

During my term of office the duties of the Naval Observatory have 
been diligently and faithfully performed, under the able superintendence 
of Eear-Admirals B. F. Sands and C. H. Davis. The quiet and unob- 
trusive manner in which the work of this institution is carried on, pre- 
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vents the general public, perhaps, from appreciating its value, and few 
people know how diligently and constantly the tasks devolving on 
astronomers are prosecuted. 

Provided by wise liberality with the best instruments obtainable, the 
Naval Observatory has risen to a high rank, both at home and abroad, 
for efficiency and for the character of the work accomplished, and has 
amply fulfilled the expectations of its founders. As is eminently perti- 
nent, the work of general scientific research has not been prosecuted, 
but the more appropriate routine for a government observatory, of 
making such daily and nightly observations of sun, stars, and planets 
as may afford information useful to the navigator and surveyor, has 
been constantly carried on. 

In addition to the regular routine-work of the observatory, expedi 
tions for the observation of the solar eclipse of December 22, 1870, and 
for the transit of Venus on December 8, 1874, were organized and sent 
out, in both cases with most gratifying success. The highest com- 
mendations of the eclipse observations were received from astronomers 
at home and abroad, and the work of reducing the transit of Venus 
observations has progressed sufficiently to prove that the labor and 
expense attendant on the expedition was well bestowed. The work at the 
desolate stations, intrusted to Navy officers, was well and satisfactorily 
performed, affording another proof, if such were needed, that the 
groundwork of education received at the Naval Academy produces 
most satisfactory results. The several parties, composed of civilians, 
military and Navy officers, cooperated with the most gratifying har- 
mony. All the parties and instruments dispatched to different parts 
of the world have been safely returned, and it is satisfactory that our 
countrymen, by care and skill, were successful in the safe return of their 
instruments, as, from several places, in this the astronomers of other 
nations failed. 

Besides the yearly volume of observations and results, there has been 
published by the Observatory many other contributions to astronomical 
science, among the most important of which are : 

A report on the solar eclipse of 1869. 

A report on the position of fundamental stars, by Professor Newoomb. 

A report on the position of 151 stars in PraBsepe, by Professor Hall. 

A report of the solar eclipse of 1870. 

A report of the right ascensions of equatorial fundamental stars, by 
Professor Newcomb. 

A catalogue of 10,658 stars, by Professor Yarnall, depending on up- 
wards of 100,000 observations. 

An investigation of the Uranian and Neptunian systems with the 26- 
inch equatorial, by Professor Newcomb. 

The Observatory has also co-operated in the determinations of longi- 
tude, by the telegraphic method, of Havana, Saint Louis, Detroit, 
Carlin, (Nev.,) Austin, (Nev.,) Ogden, Bethlehem, (Pa.,) and Key West, 
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Electric clocks, controlled by the clock at the Observatory, have been 
established at the Navy, Treasary, and State Departments, and at the 
Signal-Office, and it wonld appear desirable that this system should be 
extended to all the Departments and to ihe Chambers of the Senate 
and the Honse of Eepresentatives. The time is furnished daily to the 
Western Union Telegraph Company, and is by them distributed over 
the country for the benefit of railroads, commerce, and the public gen- 
erally. An extension of this system seems desirable. 

The chronometers belonging to the Navy are as heretofore kept at the 
Observatory, and their errors carefully ascertained before sending them 
ou board of vessels. 

Upon the opening of the South Kensington Exhibition of Scientific 
Instraments, at London, in June last, Prof. E. S. Holden, U. S. N., was 
temporarily detached from duty at the Observatory and directed to ex- 
amine and report on the exhibition. This was thoroughly and promptly 
accomplished, and a most interesting and valuable report was submit- 
ted by him to the Department. 

THE NAUTICAL ALMANAC. 

The preparation and issue of the American Ephemeris and Naatical 
Almanac, under the able and scientific superintendence of Prof. J. H. C. 
Coffin, U. S. N., has reflected credit on the country and on the Navy, 
and supplies that which would otherwise necessarily be drawn from 
abroad. 

It is issued to the vessels of the Navy, to our commerce, to the vari- 
oas exploring and surveying expeditions of the Army, to the United 
States Coast Survey, the Land-Office, the various observatories and as- 
tronomers, and to colleges and other institutions, especially to those in 
vhich astronomical observations or investigations are conducted. From 
year to year its tedious and monotonous work of calculation goes steadily 
on, with such additions as new discoveries require. 

SURVEYS FOB INTEROCEANIO CANAL. 

During the last eight years the Navy have been also employed in va- 
rious explorations and surveys in Central America and on the isthmus 
of Panama, with a view to ascertain the best locality for a ship-canal to 
connect the Atlantic and Pacific Oceans. We have made — 

Ist. A sufficient and conclusive examination and survey of the isth- 
mas of Tehnantepec. 

2d. An instrumental survey locating a canal-route from the vicinity 
of Grey town via Lake Nicaragua^ the Eio del Medio, and Eio Grande to 
Brito, on the Pacific coast. In this vicinity a careful examination was 
made of other routes besides the one chosen in order to select the best. 
These surveys extended over two seasons, and estimates for the entire 
cost of labor and materials have been submitted. 
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3d. A survey for a canal from the harbor of Aspinwall to Panama 
along the line of the railway, with approximate estimates of cost. 

4th. Two attempts, one from either coast, for locating a canal-ronte 
between the Chepo Eiver and the Gulf of San Bias, which clearly indi- 
cated the impracticability of this route. 

5th. Attempts were made in the vicinity of Caledonia Bay to find a 
route for a canal, but even with a tunnel through the mountains this 
route was at once seen to be impracticable. 

6th. Examinations were made of a route by way of the Tuyra Eiver 
and the valley of the Atrato, which dispose effectively of the preten- 
sions of Seilor Gorgoza and others. It was found that the elevation of 
the Pacific watershed, when reached, would make a canal here simply 
impossible. 

7th. An instrumental survey was made, (involving several tentative 
lines,) and a route located by way of the Uraba River, the month of the 
river Atrato, and by way of the Napipi River to the Pacific. Plans and 
estimates have been submitted for this route, which involves the con- 
struction of a tunnel as well as conduits for water-supply. This work 
extended over three seasons. 

The Department has to regret that no appropriations were made for 
the publications of this important survey, nor for that of the Isthmus 
of Panama, equally important in the settlement of the question of the 
best location for an interoceanic canal. 

Although this work does not, strictly speaking, come within the scope 
of the ordinary duties of naval officers, it has been performed with great 
seal, skill, and self-devotion, several of the officers employed having 
seriously injured their health by protracted exposure in a sickly climate. 

DETERMINATION OF GEOGRAPHICAL POSITIONS IN THE WEST INDIES 
AND CENTRAL AMERICA. 

Under the United States Hydrographic Office and the bureau of Navi- 
gation, without any extra appropriation, acommencement has been most 
successfully made of the task of accurately determining points to which 
future surveys may be referred. The increased accuracy of both instru- 
ments and methods makes the errors existing in geographical positions, 
and especially in their longitudes, no longer tolerable, and in 1874, 1875, 
and 1876 the work of determining exactly the latitudes and longitudes of 
eleven stations in the West Indies and Central America was carried out 
with great success. This work has met with the cordial appreciation of 
men of science both of our own country and abroad. As the methods and 
instruments used are those especially employed in this country, it is 
eminently fit that the work so successfully begun and of such acknowl- 
edged importance should be continued along the coast of South America. 
The instmments, outfit, and staff of officers are ready, with the advan- 
tages of experience in the field, and the work can be carried on by a naval 
vessel without any extra appropriation. 
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DEEP-SEA EXPLORATION. 

Huch has also been accomplished in the direction of deep-sea explora- 
tion. In two sHccessive cruises of the United States steamer Tuscarora, 
with a view of laying telegraphic cables in the Pacific, lines of sounding 
were made first between California, the Sandwich Islands, and Japan, 
under the command of Commander G. E. Belknap, and between the 
Sandwich Islands and Australia, under command of Commander J. IN". 
Miller. During the first cruise no less than 483 soundings were made, 
and on the second, 107 were taken, serial temperatures being observed 
and bottom-specimens obtained. 

This work was admirably done and reflects great credit on the oflBcers 
employed in it. Deep-sea soundings between Saint Thomas, West Indies, 
and Cape Henry, by way of Bermuda, have also been made by the 
UDited States steamer Gettysburg. 

THE ARCTIC EXPEDITION. 

The Arctic expedition in the Polaris was also conducted under the 
direction of the Xavy Department; its history is too generally known to 
require further mention. 

HYDROGRAPHY. 

The United States Hydrographic OflSce, established by act of Con- 
gress in 1866, was but little more than a depot of purchased charts and 
books for the use of the Kavy until 1870, from which time its steady 
advancement may be dated. With but a small force of draughtsmen and 
engravers, the greater portion of the work has devolved on officers of the 
Navy. It has been the endeavor of the Navy Department to foster and 
increase this office, so important to our commercial and naval marine, 
and to place it as quickly as possible on a footing with similar offices 
abroad. In the short interval since the establishment of this office, 
the work, as directed by law, of preparing sailing-direction and charts 
for the use of navigators, has been diligently carried on, the office 
having constructed, compiled, and issued since 1870 twenty-five dis- 
tinct volumes of sailing-directions and 437 charts. Many of its pub- 
lications are now viewed as standard works, and its charts have acquired 
reputation for their correctness and for the information which they con- 
tain. The yearly sales of charts and books to its agents in the ports of 
the United States have averaged 1,020 books for the purposes of naviga- 
tion and 5,030 charts, besides those issued to naval vessels and exchanges 
with foreign governments for their latest publications. A system of ex- 
changes of hydrographic information with the hydrographic offices of 
all maritime nations has been so perfected that, at the earliest possible 
moment after the appearance in any part of the world, and in any lan- 
guage, of information which maybe useful in aiding the navigator to 
^fely conduct the ship under his charge to its destination, it is pub- 
2 N 
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lished and circulated wherever it may be of service. ' In this work the 
hydrographic offices of Great Britain, France, Germany, Austria, Spain, 
Portugal, Italy, Holland, Denmark, Belgium, Sweden^ Eussia, Brazil, 
and Chili unite with our own. Since 1870, 449 hydrographic notices of 
changes or new discoveries in the earth's surface have been issued, as 
also 682 notices to marineraof alterations in artificial aids to navigation, 
such as light-houses and buoys, together with yearly-corrected lists of 
foreign lights. This work is done by Navy officers and requires the 
translation and careful examination of a mass of material brought by 
every mail. 

It has been the object and endeavor of the Department to employ 
naval vessels as far as their duties would permit in surveys and in such 
explorations as might be beneficial to navigation and to science. To a 
certain extent it has been enabled to accomplish this without any addi- 
tional appropriation. Extensive surveys, however, cannot be conducted 
without a small special appropriation. 

The surveys performed under the auspices of the Hydrographic 
Office, though fewer in number than would have been made with the 
requested appropriations, have been important. The survey of the 
coasts of Lower California by the United States steamer Narragansett 
afforded the first accurate delineation of these coasts, rapidly growing 
in commercial importance ; the preliminary charts published two years 
since by this office were at once copied and republished by both German 
and English authorities. With the exception of the small appropria- 
tion for commencing this survey, none other has been granted, except- 
ing for the ordinary work of the office. By the cruise of the United 
States steamer Portsmouth, the list of doubtful dangers in the Pacific 
Ocean was somewhat reduced and valuable surveys were made of Wash- 
ington, Christmas, Palmyra, and Fanning Islands. In the West Indies 
several rocks and shoals marked on the charts as doubtful were, by the 
assiduous searches made by the United States ships Kansas, Shawmut, 
Nipsic, Vandalia, &c., proved to have no existence, and others hereto- 
fore considered as doubtful were located and distinctly established. 

The coast of Mexico from the Rio Grande to Laguna de Terminos has 
also been surveyed by the United States ships Wyoming and Fortune. 
In this survey, in addition to clearly laying down the coast-line and ad- 
jacent shoals, the approaches to the coast were carefully sounded out as 
far off shore as the 100-fathom line. 

A very good, though not extensive, survey of the approaches to 
Montevideo has been made by the officers of the United States ship 
Wasp, and, by the officers of the United States ship Pensacola, surveys 
of harbors in the island of Hawaii. Occasional surveys have l)eeu 
made in the Pacific Ocean by the officers of the United States ships 
Ossipee, Jamestown, Richmond, and Omaha; in the East Indies by 
those of the United States ships Ashuelot and Iroquois ; in the West 
Indies by the United States ship Canandaigua, and within the Rio de la 
Plata by the United States ship Frolic. 
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The International Exhibition of 1875, at Santiago, Chili, awarded a 
first-class medal and diploma to the Hjdrographic OfQce for the excel- 
lence of its publications, as also one to the hjdrographer under whose 
snperintendence these publications were issued. 

HYDROGRAPHIC OFFICE. 

Having called your attention to the creditable and satisfactory pro- 
gress of the United States Hydrographic OflQce, to the ability and dili- 
gence of those connected with it, and to the amount of valuable practical 
work there accomplished within the term of my administration of the 
Navy Department, I must express the regret of the Department that 
even the very limited estimates for this work have been cut downj 
that no appropriation has been given for the continuance of the survey 
in the Pacific Ocean ; and that this important office, with its valuable 
collection of charts, books, and plates, is still under the necessity of 
occupying a rented building, unsafe and inadequate to its requirements. 
Owing to the reduction of the appropriation for printing, this office is 
nnable to issue some of its works necessary for commerce, and many of 
the charts of the coasts and gulf of Lower California, from the surveys 
made by the United States ship Narragansett, are as yet not en- 
graved for want of the required appropriation. To these matters, so 
important to our maritime interests, I would especially ask the attention 
of Congress. During the past fiscal year the work under the Hydrogra- 
phic Office for the determination of longitudes through the West India 
Islands by the electric telegraph, by Lieut. Comdr. F. M. Green, United 
States Navy, in the United States ship Gettysburgh, has been com- 
pleted ; the stations of Key West, Havana, Santiago de Cuba, King- 
ston, (Jamaica,) Aspinwall, Panama, San Juan, (Porto Eico,) Saint 
Thomas, Santa Cruz, Saint Pierre, (Martinique,) Bridgetown, (Bar- 
bados.) and Port Spain (Trinidad) were occupied, the measurements 
of longitudes being made from Key West, the position of which had 
been previously carefully determined by the United States Coast Survey. 
The most accurate methods known were used in determining these 
positions, the latitudes being fixed by the zenith telescope and the 
longitudes by the exchange of time-signals through the submarine- 
telegraph cables. 

The success of this work has fully justified the expectations formed 
of it. For the first time the latitudes and longitudes of these islands, 
so much visited by vessels of all nations, and especially by those of the 
United States, have been fixed so decidely as not to admit of question. 
The most gratifying cordiality and assistance were extended to the 
officers engaged in this work, both by foreign authorities and by the 
officials of the telegraph companies. The observations are now being 
computed as rapidly as possible, and will be published as soon as com- 
pleted. As the service will permit, vessels of the North Atlantic 
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sqaadi^oQ will be employed to carry the loDgitade chronometrieally to 
the points intermediate between the several established stations. 

The United States ship Gettysburg is at present employed in ob- 
taining the required information for Parts II and III of the Deseription 
of the Coasts and Islands of the Mediterranean, and in making and cor- 
recting surveys where necessary. For a statement of the work of this 
office since my last report, I refer you to the report of the hydrographer 
to the chief of the Bureau of Navigation. 

ORDNANCE. 

When the war closed, the armament of the Navy was in a very con- 
fused and unsatisfactory state. The necessity of fitting out hurriedly 
irregular vessels had pressed into service all the obsolete armament on 
hand, while the war itself had developed the absolute necessity of effi- 
cient rifle armaments for any navy which was hereafter to contend oo 
equal terms with the ships of hostile powers. Under these circum- 
stances, notwithstanding the requirements of a rigorous economy ia 
this expensive branch, and the desire to utilize the means on hand, 
which was proper and required after the drain of a great war, I have 
endeavored, as far as possible, to lay the foundation of a general system 
of progress in our ordnance, and to carry it as far forward as possible 
in its most pressing and least expensive particulars. During my term 
of office there has been introduced a uniform system of breech-loading 
small-arms, a supply of Gatling guns, with the carriages and equipment 
adapted to their use ashore and afloat. 

A system of breech-loading howitzers has also been devised, and is 
now issued to the service. An entire rifle armament of 8-inch guns, with 
suitable mechanical carriages, has been placed on board the Trenton, the 
first in our Navy. Successful experiments have been made for the con- 
version of our supply of Parrott rifles into breech-loaders, as the onlj 
means of arming our small vessels, of little beam, with guns efficient 
in modern naval warfare ; and many other experiments have been made 
in this direction, which have demonstrated the possibility of most favor- 
able results, if properly pursued. 

The torpedo-school has been, under the able officers and professors 
charged with its direction, a most valuable school for practice and in- 
struction in what I believe to be a most useful and inexpensive adjunct 
to our means of offensive and defensive warfare, and destined to pjaya 
great part in all future naval wars. 

The subject of gunpowder has also received much attention, and suc- 
cessful experiments have been made to determine the necessary elements 
of its best manufacture, to the end that we may have it of uniform 
and safe quality. Most of the accidents which befell our rifled cannon 
were due to the unsuitable powder which, under the pressure of war, we 
were forced to procure from all sources, without time for the exi)eri- 
mental tests necessary to determine the quality proper for these gonsr 
then newly introduced. 
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NAVY- YARDS. 

I beg to renew the recommendatioDs made in my Bnccessive annual 
reports in reference to oar navy-yards and stations, and to urge that 
their resources may be increased, and that safQcient appropriations may 
be made to keep them in thorough repair, and ready for any emergency 
whicb may arise. 

The sum of $760,000 for maintenance and $500,000for repairs and pres- 
ervation of all the navy-yards and stations was appropriated, for the 
fiscal year ending Jane 30, 1876. This amount was carefully allotted 
to the different yards and stations according to their relative impor- 
tance and necessities, and has been judiciously expended. 

At the Boston, New York, Norfolk, and Pensacola navy-yards little 
has been accomplished beyond keeping the docks, workshops, and pier? 
in a fair state of repair. 

During the spring and summer of the present fiscal year, thorough 
repairs should be made at the navy-yards named ,* but the appropriation 
is so inadequate for the amount of work necessary to be done, that only 
minor reparations can be attended to, and, consequently, largely in- 
creased appropriations will be indispensable for the fiscal year ending 
June 30, 1878. 

Xew London^ Conn, — At] the naval station, New London, there has 
been expended during the last fiscal year, for maintenance of station, for 
grading the site, for completing store-house, repairs to wharf, and for 
the erection of stables, blacksmith-shop, and watch-house, the sum ot 
$55,717.07. 

League lalandy Pa. — By authority of an act of Congress, the old navy- 
yard at Philadelphia was sold at public auction on the 2d day of Decem- 
ber, 1875. Prior to the sale, arrangements had been made for the 
removal of all material, storey, and other public property from the 
navy-yard to League Island. Temporary wooden buildings had been 
provided for the reception of the stores, and the Philadelphia navy- 
yard was delivered to the purchaser upon the day specified in the terms 
of sale. 

Since the removal of the Philadelphia navy-yard to League Island 
much work has been done in deepening the back channel and fiUing-in, 
building foundations, the superstructures of which will be partially, and 
in some instances wholly, erected from old material removed from the 
Philadelphia navy-yard ; and there are now in process of construction, 
ander contract, extension of main wharf, foot of Broad street; cause- 
way across back channel ; storage and mold loft ; extension of wharf 
No. 2 ; and completion of steam-engineering building ; and by Bureau 
of lards and Docks, temporary machine-shop for Bureau of Steam- 
Engineering; temporary blacksmith-shop for Bureau of Construction 
and Bepair ; foundations for ofQcers' quarters nearly finished, and the 
buildings themselves will be commenced in the spring. 

At Mare Island the buildings have been kept in repair^ and the 
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appropriation for the stone dry-dock has been advantageoasly expended. 
The sum appropriated for the fiscal year ending June 30, 1877, for the 
continuance of the work upon the dry-dock, is merely sufficient to pre- 
vent deterioration of work already accomplished, to keep in repair the 
cofferdam, and to have a small reserve in hand in case of any unfore- 
seen accident. 

The report of the board of five commissioned officers, ordered by Con- 
gress " to examine fully and determine whether any of the navy-yards 
can be dispensed with,'' &c., will be forwarded when received. 

I beg to call attention to the estimates of the Bureau of Yards and 
Docks, and to say that in consequence of the insufficient appropriations 
of the past few years the sums asked for, although largely in excess of 
the appropriation for the last and present fiscal years, are indeed less 
than true economy and the needs of the service demand. 

CENTENNIAL EXHIBITION. 

The naval exhibits at the United States Centennial Exhibition, which 
opened May 10 and closed November 10, were under charge of Rear- 
Admiral Thornton A. Jenkins, assisted by some other officers of the 
Kavy, detailed in connection with the different bureaus represented 
there. For a better understanding of the extent of the exhibit I refer 
you to the synopsis of the classes of articles displayed, which will be 
found in the appendix, and to the followiog extracts from Bear- Admiral 
Jenkins's report to the Department : 

Withoat presnming to pass judgment apon the professional or popular estimate fts 
mere exhibits of the articles and objects arranged in the naval section of the GoTern- 
ment building, I may be permitted to say that the opinions of all classes of persons, so 
far as I have heard, have been most favorable, and greatly to the credit of the Naval 
Department and naval service of the country. 

On the 5th of May (five days in advance of. the formal opening of the Exhibitioa) the 
exhibits in the naval section were arranged and in the main labeled in English, French, 
and German, showing sections, classes, numbers, names, and description of each object. 
A catalogue, embracing every object on exhibition, was prepared and widely distrib- 
uted among the different foreign commissioners and the representatives of the diifereot 
States and Territories of the United States. 

A few weeks prior to the close of the Exhibition, the very unique and highly-inter- 
esting exhibits presented by His Majesty the King of Siam to the United States thioagh 
Rear- Admiral Reynolds, (commanding the Asiatic station,) and the Navy Department^ 
were received at the Government building, and within a week these curious, wonder- 
inspiring articles were all arranged in oases and on tables, all properly labeled, aod a 
catalogue made out, 

I trust I may be permitted to say, in conclusion, that, whatever may have been the 
misgivings as to probable success, in the outset of the undertaking, the naval exhibit 
at the International Centennial Exhibit of 1876 has been most creditable to the Navy. 

COALma-STATION, SAINT MARY'S RIVER, MARYLAND. 

On the 13th of April^ 1874, the Honse of Bepresentatives passed a 
resolution directing me to appoint a board of naval officers to inquire 
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as to the expediency of establishing, at the harbor of the Saint Mary's 
Siver, Maryland, a naval coaling-station. On the l4th of January, 1875, 
I sabmitted to the House of Representatives the report of said board 
of naval officers for the consideration and action of Gongress. I now 
havo the honor to call, through you, the attention of Congress to the 
same subject for such action as they may think fit. If the coaling-station 
is to be established^ an appropriation of $10,000 will be needed. 

NAVY PENSION-FUND. 

The following is a statement of the number and yearly amount of 
pensioDS of the Navy on the rolls June 30, 1876, and the amount which 
was paid during that fiscal year : 





o 

a 

r 
§ 


roll. 


Amount paid for 
pensions during 
fiscal year ended 
June 30, 1876. 


Xavv iDTalids...^... 


1,643 
1,744 


1183,716 
887,796 


$187, 132 72 


Na%'y widows and others 


309, 338 39 






Total 


3,387 


471, 442 


496,471 11 







ESTIMATES AND EXPENDITURES. 

On the Ist of July, 1875, the amount of the appropriations applicable 
to the fiscal year ending June 30, 1876, was $18,301,731.27. The actual 
expenditure of these appropriations during that period, namely, from 
July 1, 1875, to June 30, 1876, was $17,937,354.72, or about $364,376.55 
less than the whole amount. 

The appropriations available for the present year, commencing July 

1, 1876, are, in the aggregate, $12,961,790.90. The whole amount of 

these appropriations drawn, up to the 1st of the current month, was 

$7,879,757.19. From this may be deducted the amount in the hands of 

the paymasters and agents of the Government and the amounts re- 

funded during the period above mentioned, which will reduce the amount 

of these appropriations actually expended since the commencement of 

this fiscal year, and during the working-months, to less than $7,000,000, 

A, statement of the monthly expenditure of these appropriations since 

July 1, 1875, is hereto annexed and will make part of this report. The 

estimates for the general maintenance of the Navy for the next year are 

as follows : 

Estimates. 

Pay of officers and seamen of the Navy $7,300,000 00 

Pay of civil establishment in navy-yards 205,922 00 

Ordnance and Torpedo Corps 445,575 00 

Coal, hemp, and equipments 1,250,000 00 

Navigation and navigation supplies 135,136 44 

Hydrographio work 89,800 00 
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Naval Observatory, Nautical Almanac, &c :. $54,200 00 

Repairs and preservation of vessels, &c 3,300,000 00 

Steam-machinery, tools, &o 2,000,000 00 

Provisions and clothing 1,403,721 a*) 

Repairs of hospitals and laboratories 40,000 00 

Sargeons' necessaries 40,000 00 

Contingent expenses of various departments and bureans 351, 000 00 

Naval Academy 199,262 40 

Support of Marine Corps 905,769 00 

Naval Asylum, Philadelphia 63,597 00 

Maintenance of yards and docks 862,029 00 

18,646,012 69 

The amount estimated for new buildings and tbe repairs and improve- 
ments necessary at the various navy^yards, stations, and hospitals is 
$2,908,596. 

There is also submitted by the Bureau of Ordnance an estimate for 
the sum of $775,500, deemed necessary to provide the proper armament 
for our large iron-clads and other ships now being fitted for sea. This 
shows an aggregate sum of about $300,000 less than the amount which 
was asked for last year for like purposes. 

How small these appropriations of less than $13,000,000 really are for 
the carrying on of our naval service at this time will be seen by compar- 
ing them with the naval appropriations made in 1856, ($15,701,968.49;) 
in 1857, ($14,125,434,555) in 1858, ($13,109,359.36,) and in 1859, ($15,987,- 
079.49,) a period when the Navy consisted of only about 50 sailing- 
vessels, with a dozen side- wheel steamers, and about the same number 
of screw-vessels, against the 23 sailing-ships and 123 steamers now on 
the register 5 when our motive-power was the free wind of heaven, and 
our ships were not supplied with expensive steam-machinery of great 
weight, occupying great space on shipboard, and required neither the 
large supply of fuel, appliances, and material necessary to the use of 
this machinery, nor the numerous body of ofiScers and men employed to 
prepare, operate, and preserve it ; when armored ships were unknown, 
and the armaments of our most powerful cruisers consisted principally 
of 32 and 64-pounders, against 200pound rifles and 15-inch guns of these 
times ; when the materials and supplies for naval use were comparatively 
cheap; when skilled labor was not half its present price, and its working- 
hours had not been reduced by one-fifth; and when the pay-roll of the 
Navy had not assumed half its present proportions, and contained but 
few invalids and no reserve-list. 

But however small the appropriations may be, it is nevertheless the 
duty of the Department to reduce the expenses of the service upon the 
same scale, as far as it can be done within the provisions of existing 
laws. This it has endeavored to do, though it is not often economical 
nor always possible, to confine the expenses of a military establishment 
within fixed and unyielding limits. This is especially the case with the 
naval service, scattered all over the globe, often at the mercy of the 
natural elements, and always liable to international conditions, which 
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neitlier the Department nor the Government can foresee; for which they 
are not responaible, and which they can « neither direct nor control. 
In endeavoring to adapt itself to this necessity, the Department has 
been crippled in carrying on mnch important work which was already 
in progress, and which is rendered more expensive by this delay; and 
it has also been constrained to put in force npon the service generally the 
provisions of law which authorized it to place officers on "furlough-pay." 
The power of Congress to limit the appropriations for " pay" to the ' 
requirements of this provision of existing law, and the power and duty 
of the Department, when so limited, to put the provision in force, will 
hardly be questioned by any one who can bring to the consideration 
of the subject an unbiased legal judgment. 

That the intent of Congress was so to limit the appropriations is un- 
questionable, in view of their statements, debates, and actions at the 
time, and of the fact that they were fully informed, that the appropria- 
tions made npon this principle would impose upon the Department the 
duty of carrying out the spirit of their legislation, as far as it could be 
done under the law as it stood on the statute-book, rather than to make 
a deficiency by disregarding their action and its intent. The "pay" 
provided by these provisions, however, was not adapted to the circum- 
stances and necessities of the present times, and they had grown obso- 
lete in practice, except for the purpose of punishment; and whatever was 
their original intent, they cannot now be enforced upon the service as a 
whole without great inconvenience and privation to officers and their 
families, entailing, in many instances, personal hardship which, in the 
case of the deserving, amounts almost to absolute injustice. 

You are fully aware how disagreeable this duty was to the Depart- 
ment ; but you understood, also, how it had no alternative but to dis- 
charge it. Burdensome as its effect has been to the naval service, I 
am gratified to be able to say that it has been received by the officers 
generally with dignity and courage. There has been some fault-finding 
and some foolish criticism ; but the fault-finding, as far as I am informed, 
has been confined to those who have been least affected, and who, in the 
present as in the past, have the least cause to complain of the favor of 
the Government or the action of the Department. Those who are charged 
with the burdens of official duty must expect always to meet the criti- 
cism of that class, who, without consideration or responsibility them- 
selves, are ever ready to question the motives and actions of others. 

After careful consideration of this subject, being convinced that Con- 
gress, when they fully understand it, will have no real desire to with- 
hold from any branch of the service the pay which would accrue 
to it under the ordinary operations of the laws and customs governing 
the action of the Department, and will not wish to deprive well- 
deserving officers, whose lives are consecrated to their country's service, 
and to whom no personal fault is imputed, of the means for the proper 
support and education of their families, I have, besides the ordinary 
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estimates for the next fiscal year, submitted an additional one for the 
sum of $1,550,000, to supply the inevitable deficiency in the "pay" 
appropriation, and to enable the Department to rescind its order placing 
all unemployed oflicerson "furlough-pay," and to make up to those who 
have been or may be so reduced, without fault on their part, the amount 
of pay which they would otherwise have received. Congress will be 
earnestly pressed to make this provision, and if they do so, the Depart- 
'ment will have great gratification in carrying it out ^otherwise the serv- 
ice and the Department will have no alternative but to submit to the 
deficiency and the reduction which it entails. 

In conclusion, I take this last opportunity to again express my sense 
of the many and heavy obligations which I am under to the experienced 
ofi&cers and clerks employed in the Department and elsewhere in its 
service, and to the officers of the Navy as a class, for their constant 
assistance in the discharge of the many difficult and responsible duties 
which have devolved upon me during my term of office. If anything 
of good has been accomplished, it is to them that the country is largely 
indebted. 

GEO. M. EOBESON, 
Secretary of the Nary, 

The President. 
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SUPPLEMENT. 

Exhibit of expenditure chargeable to Nary appropriations. 



Date. 



Appropriatiom for 1875-'76. 

1875. 

July 

Augnat 

September , 

October , 

November 

December 

1876. 

JftDoary 

rebmary 

Match 

April 

May 

Jane .«. 

Total 

Appropriations for 187fi-'77. 

1876. 

•July , 

Ao^st 

September 

October 

Total 



Drawn. 



I 



Befanded. 



ea. 064, 503 07 
2, 889, 458 45 
S. 243. 056 25 
2, 724, 643 59 
2, 812, 3ft4 78 
1, 728, 392 68 



1,178.999 43 
1,570,730 39 
968. 096 39 
763, 154 00 
749, 399 02 
680, 738 92 



21. 372, 556 97 



2, 438, 048 84 
1,661,681 14 
2, 304. 514 52 
1, 475, 512 69 



13 76 
11,000 00 
14, 166 54 

482, 943 47 
45, 334 87 

714, 413 68 



523. 956 42 
555. 918 46 
214, 516 10 
114, 254 31 
525, 437 59 
233, 257 05 



3, 435, 202 25 



3.260 50 
20, 425 43 
25, 128 75 
111, 789 26 



7, 879, 757 19 



160, 603 94 



Ezi)ended. 



$3, 064, 499 31 
2, 878. 458 45 
2, 227. 889 71 
2, 241, 700 12 
2, 767, 049 91 
1, 013 979 00 



655, 043 01 
1,014.811 93 
753, 580 29 
648, 899 69 
223,961 43 
447, 481 87 



17,937,354 72 



2, 434. 788 34 
1.641,255 71 
2, 279, 385 77 
1, 363, 723 43 



7, 719, 153 25 



1376. 

Angost 31. Appropriation-warrant No. 290, 1877 $12,688,817 90 

Appropriation-warrant No. 291, 1877 220,000 00 

Naval Asylum, Philadelphia, Pa., 1877 52,973 00 

12,961,790 90 



STATEMENT OF CHARACTER AND CONDITION OF NAVY 
VESSELS 1869 TO 1876. 

Niagara. — Auxiliary steam-power. In 1870 commenced repairs with 
a view to making this vessel an efficient war-vessel, by changing the 
line of gun and berth decks, iron-plating her sides near the water-line, 
and making new boilers and machinery. It was ascertained, however, 
that the cost of these alterations and repairs would be over one million 
dollars, and that a new vessel could be built for less money which would 
be in all respects superior to her when completed. Her repairs were, 
therefore, stopped, and she remains in ordinary. 

Connecticut. — Built of white oak, but never launched. At present 
she is somewhat rotten, but could be made serviceable for a year's cruise 
in six mouths, although at great cost. 

WA. — JVhite-oak vessel. Was tested as to speed and found very 
fast. She is now quite rotten, and will have to be repaired before going 
to sea. 
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Java. — Built of white oak, and in same condition as Connecticut 

New York. — Frame of live-oak; of good design and in good pres- 
ervation. 

Pennsylvania. — Built of white oak, and in same condition as the 
Oonnecticut. 

Susquehanna.— Repairs commenced with a view to changing her 
from a side-wheelto a screw ship, but the cost, after taking off rotten 
wood, was estimated to be above the amount required for the building 
of a vessel of a superior power and of modern design; consequently 
the repairs were stopped and the vessel was placed in ordinary. 

Colorado. — Auxiliary steam-power. In 1869 in ordinary. In 1871- 
'72, flag-ship on Asiatic station. In 1873-'74, laid up. In 1875, flag, 
ship on Korth Atlantic station. In 1876, school and practice ship 
Requires repairs, but is in good condition for one year's service. 

Franklin. — Auxiliary steam-power. In 1871,'72, and '73, flag-ship 
on European station. In 1874-'75, laid up. In 1876, flag-ship on Euro- 
pean station. Has been repaired several times since 1869. 

Minnesota.— Auxiliary ste^m-power. In 1870, 1871, 1872, 1873, 1874, 
and 1875, repairing. In 1876, put in commission as practice-ship. Re- 
pairs have been very costly. 

Wabash. — Auxiliary steam-power. In 1871, extensively repaired. 
In 1872, put in commission as flag-ship on European station. In 1874- 
'75, laid up. In 1876, practice-ship. Has been extensively repaired at 
great cost since 1869. 

Florida. — Live-oak ship. Has been tested and found to be very 
fast. Has done no service since, and will have to be repaired before 
going to sea. 

Tennessee. — Live-oak frame. In 1869, was found to need repairs, 
and that her steam-power could be much improved. The repairs, which 
were found to be very expensive, were made and machinery improved. 
In 1875, was sent to sea as flag ship on the Asiatic station, and has 
proved to be a very superior vessel. 

Antietam. — In 1869, on the stocks, and about two-thirds finished. 
Previous to moving the navy -yard to League Island, she was offered for 
sale at auction, but the price offered was considered inadequate, and she 
was calked, launched, and fitted for equipment store ship. Is built of 
white oak, and her timbers are a little rotten. Can be used as a store- 
ship, but is not considered worth putting engines in. 

Delav^tare. — In 1869-'70, was flag-ship on Asiatic station, and upon 
returning to the United States, in 1870, was found to be very rotten, and 
the estimated cost of repairs to her was considered above the cost of 
building a new and superior vessel. She has been offered for sale at 
auction, but the sum offered was considered inadequate, and she remains 
in ordinary. 

Lancaster. — Auxiliary steam-power. Was repaired in 1869-'70, and 
during the latter year was sent to the South Atlantic, remaining on that 
duty until the present year, when she returned to the United States. 
Upon her arrival the usual survey was made, when the cost of repairs, 
as estimated, was nearly a million of dollars. A new vessel, of modem 
design, could be built for less inoney. 

Brooklyn. — ^Auxiliary steam-power. In 1869, was laid up. Eepaired 
in 1870. Was at sea during 1871 and 1872; returned in 1873. Repaired 
and sent to sea, North Atlantic fleet, 1874. In 1875, was in the Sooth 
Atlantic fleet, returning in 1876. Was put in ordinary, and requires 
repairs. 

Pensacola. — Auxiliary steam-power. In 1869, was flag- ship of North 
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Pacific sqnadroD. Was repaired in 1870 and 1871, at a cost of over one 
million dollars, and has since that time been flag-ship in South and North 
Pacific squadrons. * 

Habtfobd. — Auxiliary steam-power. In 1869, was laid up, and in 
1870-'71-'72 was extensively repaired. Since that time has been flag- 
ship of Asiatic and North Atlantic squadrons. 

BicmiONl). — Auxiliary steam-power. In 1869, was fitting out and 
T7as put in commission in 1870. Has been in commission ever since that 
time, although at times under repair. 

CoNGBESS.— Built of white oak. In 1869 laid up. Was put in com- 
mission in 1870, and joined the North Atlantic squadron. Was on spe- 
cial service in 1872, and in 1873, '74, and '75 was in European squadron. 
Ketnrned in 1876. Has been put out of commission and surveyed. 
Cost of repairs is considered too large for a white-oak vessel of her value 
when completed ; consequently will be sold or broken up. 

Sbvebn.— White-oak built vessel. In 1869, laid up. In 1870 and 1871, 
was flag-ship of North Atlantic fleet, and since that time has not been 
in service. Upon survey she was found to be very rotten and unfit for 
repair. She has been offered for sale at auction, but the price bid was 
considered inadequate. 

Wobcesteb. — Built of white oak. In ordinary in 1869. Was com- 
pleted in 1871, and was flag-ship of North Atlantic fleet in 1872, '73, '74, 
and '75. Is now used as a receiving-ship. Is considered too rotten 
for repair. 

PowiBATAN. — Li ve oak. In 1869, was flag-ship of South Pacific squad- 
ron. Laid up in 1870 and in 1871-'72. Put in commission in 187J on 
special service, and has been so employed up to the present time. 

Alaska. — Live-oak. Completed in 1869. Was put in commission in 
1870, and joined Asiatic squadron. In 1873, was repaired and joined 
the European station, returning for repairs 1876. 

Benioia. — ^Built of live-oak. Completed iii 1869, and joined the 
Asiatic fleet in 1870. Remained on that station until 1873, when she 
was employed in the North Pacific fleet until 1875, and then put out of 
commission for repair. 

Omaha. — Built of live-oak. Completed in 1872 and joined the South 
Pacific squadron the same year. Has been employed in that squadron 
until the present time. 

Pli"mouth. — Built of live-oak. Repaired in 1869. Joined European 
fleet in 1871. Returned in 1873 and was laid up tor repair. Repaired 
m 1874, and has been up to the present time employed in North Atlantic 
fleet 

Lackawanna. — Built of live-oak. In 1869, was employed in North 
Pacific fleet. Repaired in 1870, '71, and '72, and in 1873, '74, and '75 
was in the Asiatic squadron. In 1876, joined the North Pacific fleet. 

TicoNDEROGA. — Livc-oak built. In 1869, was in the European squad- 
ron, and was very extensively repaired in 1870 and '71. Joined the 
South Atlantic fleet in 1872 and the North Atlantic fleet in 1874. Re- 
turned in 1875, and has since then been laid up for repair. 

MoNONGAHELA. — Live-oak built. In 1869 was in ordinary. Was re- 
paired at very great cost and joined the South Atlantic fleet in 1874. 
Betumed and put in commission as practice- vessel in 1876. 

Shenandoah. — Live-oak built. Returned from a cruise in 1869. Was 
thoroughly repaired in 1870 and joined the European fleet. Remained 
on that station until 1874, when she was laid up for repair. 

Juniata. — Live-oak ship. Repairing in 1869. Joined European fleet 
in 1871, remaining on that duty until 1873, when she was ordered to look 
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for the Polaris. Sent to the European fleet in 1874. Returned in 1876, 
and was laid up for repair. 

OssiPEE. — Live-oak ship. In North Pacific squadron in 1869, 70, 71, 
and 72. Employed in that and on South Pacific station. Bepaired in 
1873 and 1874. Joined the North Atlantic station, where she remains 
at the present time. 

QuiNNEBAua— White oak ship. In South Atlantic squadron 1869 
and 70, and in 1871 her repairs were commenced. The repairs were 
found to be so extensive and costly that it was deemed to be for the in- 
terest of the Government to change the white-oak frame for live-oak, and 
thus increase her capacity and speed. This was done, and although the 
repairs have not been fully completed, she can be made re.ady for sea in 
a short time. 

SwATABA. — White-oak ship. In European squadron in 1869, ^paired 
in 1870, and in North Atlantic fleet. Extensive repairs were found to 
be required, and in 1872 they were commenced. The needed repairs 
were found to be very extensive, and it was considered to be to the in- 
terest of the Government that her frame should be made of live-oak 
timber instead of white oak, insuring greater durability. It became 
necessary in carrying out this idea to increase her capacity, which was 
done sufficiently to increase her speed and fighting-power. She was 
completed and sent 6n special service with the expedition to witness the 
transit of Venus in 1874, and since that time has been attached to the 
North Atlantic fleet. The highest expectations of her good qualities 
have been realized, and she has proved to be one of the best vessels of 
her class in the Navy. 

Galena. — Repairs commenced in 1870 ; was found in the same con- 
dition as the Swatara, and the same changes were made. Her repairs 
are not yet completed, but she could be made ready for sea in three 
months. 

Yandalia. — Sailing-ship. Was receiving-ship in 1869 to 1871. Was 
converted into a steamship of the Swatara class, and put in commission 
in 1875. The reports speak of her excellent qualities as a working and 
fighting ve^-sel. 

Marion. — Was practice sailing-ship at Naval Academy in 1869, 1870, 
and 1871. Was converted into a screw-steamship of the Swatara class, 
and put in commission in 1875, and has proved to be an excellent man- 
of-war. 

Iroquois. — Live-oak built. In Asiatic squadron 1869 and 1870. Re- 
paired in 1871. Joined the Asiatic squadron 1873. Was laid up in 1874 
for repairs. 

KEARSARas. — Live-oak ship. In 1869 and 1870 was in the South Pa- 
cific fleet. Was laid up in 1871. Eepaired in 1872 and '73, very exten- 
sively and at great cost. Joined the Asiatic squadron in 1874, and is 
now on that station. 

Waohusett. — Live-oak ship. Laid up for repairs in 1859. Repaired 
in 1870 and '71, and joined the European fleet in 1872. Transferred to 
North Atlantic fleet in 1873, and was laid up for repair in 1874. 

MoHiOAN. — Partly white oak, from repairs made in 1864. Joined 
North Pacific fleet in 1870. Repairing in 1873, and repairs not com- 
pleted. Her capacity has been increas^, and a live-oak frame has been 
substituted for partly white-oak. When completed she will be of the 
same class and dimensions as the Marion. 

TusoAROBA. — Live-oak ship. In 1869 was in the South Pacific fleet, 
and transferred to the North Pacific squadron in 1870. Laid up for re. 
pairs in 1871. Repaired in 1872 and sent on surveying duty in 1873. 
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Was transferred to North Pacific fleet in 1875, where, she is now on 
duty. 

Wyoming. — Live-oak ship. Laid up for repair early in 1869. Ee- 
paired in 1870, and put in commission for special duty in 1871. Joined 
the North Atlantic fleet in 1872. Laid up for repairs in 1874. Has 
been since repaired, and is now ready for service. 

Narraoansett. — Live-oak ship. Repairing in 1869. Put in com- 
mission and joined the North Pacific squadron in 1871. In 1873, '74, 
and '75 was employed in deep-sea soundings. Laid up in 1876 for 
repair. 

AsHUELOT. — Has been attached to the Asiatic squadron since 18G9. 
Dnring that time has been extensively repaired. 

MoNOCAOY. — Iron-hull side- wheel donbleender. Has been attached 
to Asiatic squadron since 1869. Has been repaired several times dur- 
ing that period. 

Kansas. — White-oak ship. In South Atlantic squadron in 1869. 
Repaired in 1870. In 1871, '72, and '73 was employed in surveying 
canal-route to the Pacific via Nicaragua and Tehuantepec, and joined 
North Atlantic fleet in 1874. In 1876 was laid up for repair. Not 
considered worth repairing. 

Nipsic. — Whiteoak ship. In North Atlantic squadron in 1869. In 

1870 and '71 was employed in the Darien surveying expedition for canal- 
ronte to Pacific via Isthmus of Darien. In 1872 and '73 was employed 
in North Atlantic squadron, and in 1874 laid up for repairs. Repairs 
commenced in 1875, which were to be so extensive and costly that it 
was considered to be to the interest of the Government to change her 
frame from white oak to live-oak. Her capacity was increased and 
model improved, and although the repairs are not yet completed she can 
he made ready for sea in four months, and will then be of the Adams 
class with all of the modern improvements. 

Saco. — White-oak ship. Laid up for repairs in 1869. Repaired in 
1870, and joined Euroi>eau fleet 1871. Transferred to Asiatic squadron 
in 1872, and laid up for repairs in 1876. 

Nyack. — White-oak ship. In South Pacific squadron in 1869, and in 

1871 laid up for repairs, which are required to be very extensive. 
Shawmut. — White-oak ship. Laid up for repairs in 1869. Repaired 

in 1870 and 1871. Joined the North Atlantic squadron, and is still in 
service there. 

Yantic. — White-oak ship. In 1869 was in North Atlantic squadron, 
and in 1871-'72 was thoroughly repaired and sent to the Asiatic sta- 
tion. She is still on that station, but has lately been reported unsea- 
worthy, and will require costly repairs, if found worthy of them. 

Michigan. — Iron side-wheel vessel, in good condition and doing 
special duty on Lake Erie. 

Frolic— Iron side- wheel vessel. In 1869 used as«a dispatch-vessel, 
European squadron. Thoroughly repaired in 1871, and used as post- 
admiral's flag-ship. In 1872 doing duty on special service. Returned 
in 1873, was post-admiral's flagship and laid up during 1874, and in 
1875 joined the South Atlantic squadron. Is still on that station and 
in good condition. 

Gettysburg. — Iron side-wheel vessel. In North Atlantic squadron 
in 1869. Repaired in 1870 and laid up in ordinary. On siTecial service 
in 1872. Thoroughly repaired in 1873, and put on special duty in 1875. 
Now employed on surveying-duty. Is in good order. 

Tallapoosa. — White-oak vessel. Side-wheels. In 1869 was put on 



Digitized by VjOOQIC 



32 KEPORT OP THE SECBETARY OF THE NAVY. 

special duty carrying materials and stores to stations. In 1874 iras 
thoroughly repaired, and has been since on special duty as before. 

Wasp. — Iron side-wheel vessel. In 1869 was in South Atlantic fleet, 
where she was employed until condemned in 1875, and has since been 
sold. 

Palos. — Iron tug. Laid up in 1869. Repaired in 1870 and joined 
Asiatic fleet as tender, where she is employed and in good condition. 

New Hampshire. — Live-oak sailing-ship, (74.) In 1869, receiving- 
ship. In 1876, sent to Port Eoyal as store-ship. In good condition, bat 
can only be of service as store-ship. 

New Orleans.— White-oak ship, (74.) On the stocks at Sacket's 
Harbor, New York. Eotten and untit for repairs or use. 

Ohio. — Live-oak sailing-ship, (74.) Used as a receiving-ship until 
1875, when she was placed in ordinary, and must be considered of no 
further use to the Government. 

Vermont. — Live-oak sailing-ship, (74.) Was used as receiving-ship 
until 1875, when she was laid up in ordinary, and is considered of no 
further use to the Government. 

Constellation. — Live-oak sailing-frigate. Laid up in ordinary in 
1869. Kepaired in 1870 and 1871. In use in 1872 as practice-ship for 
gunnery. In 1873 and 1874, in commission as practice-ship for naval 
cadets, and in 1876 laid up in ordinary. 

Constitution. — Live-oak sailing-frigate. In 1869, in commission in 
connection with Naval Academy. Laid up in ordinary in 1872, and 
since has been under repairs for practice-ship, which are nearly com- 
pleted. 

Independence. — Receiving-ship. Live-oak sailing ra^efrigate. 
Eotten, and of no service except for the purpose used. 

Macedonian. — Live-oak sailing-frigate. In commission as cadet 
practice-ship in 1869 and 1870, and in 1871 repaired and put in ordinary. 
Has since been sold. 

Potomac. — Live-oak sailing-frigate. Has been used as receiving- 
ship since 1869. Is now very rotten and not worth repairing. Will be 
offered for sale when there is a prospect of obtaining a fair price. 

Sabine. — Live-oak sailing-frigate. In 1869, laid up for repair. Re- 
paired in 1870 and sent on special service with midshipmen for practice. 
Kepaired in 1871 and 1872 and put in commission as receiving-ship. 
Laid up in ordinary 1876. Has no value of importance as a fighting- 
vessel, and will be sold when the market will warrant obtaining a fair 
price. 

Santeb. — Live-oak sailing-frigate. School-ship in 1869, and employed 
as practice and gunnery ship at Naval Academy since that time. Sbe 
is in fair condition, and is useful for the purpose for which she is em- 
ployed. 

Savannah. — Live oak sailing-frigate. Laid up in ordinary in 1869. 
Employed as practice-ship in 1870, and since that time has been laid 
up. Not of any service except as school or practice ship. 

St. Lawrence. — Live-oak sailing-frigate. Used as marine barracks 
from 1867 to 1875, when she was no longer, through deterioration, fit 
for that service, and has been sold. 

Portsmouth. — Live-oak sailing sloop. Repaired in 1869 and sent to 
South Atlatitic squadron in 1871. Was employed in 1873 on surveying 
duty, and in 1874 and 1875 was employed in North Pacific squadron. 
Has been employed as a training-ship for boys since that time. She is 
in good condition. 

Cyane — Livpoak sailing-sloop of old type. In 1869, was used as 
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store-sbip, Pacific squadron, and was employed in that service until laid 
up in 1872. Not considered worth repairing. 

Jamestown. — Live-oak sailing-sloop. In 1869, employed in North 
Pacific squadron, continuing on duty until laid up for repairs in 1871. 
In 1875, was thoroughly repaired and turned over to the city of San 
Francisco for a training-school, as directed by act of Congress. 

Saratoga. — Live-oak sailing-sloop. In 1869, used as a school for 
naval apprentices. Eepaired in 1870, and laid up in ordinary. Put in 
conunission as ordnance practice-ship in 1874, and laid up as unfit for 
repairs in 1876. 

St. Louis. — Live-oak sailing-sloop. Old type. Used as officers' quar- 
ters at League Island from 1869 to 1875, and since that time *as store- 
ship for the Bureau of Provisions and Clothing. Considered totally un- 
fit for repairs. 

St. Mary's. — Live-oak sailing-sloop. In 1869, was laid up in ordi- 
nary. Repaired in 1870, and joined the Pacific squadron, and returning 
was laid up for repairs. Eepaired in 1875, and turned over to the city 
authorities of New York for State Marine School, as per act of Congress. 

Dale. — Live-oak sailing-sloop. In 1869, employed as practice-ship 
at Naval Academy, and has remained in that service ever since. Is 
in good condition. 

Pawnee. — Partly live-oak ship. In South Atlantic squadron in 1869. 
Returned for repairs in 1870. The cost of repairing her machinery hav- 
ing been found to be too great, it was remov^, and she was sent to Pen- 
sacola, as store-ship, in 1872. Since that time she has been used as a 
store-ship at Key West and at Port Royal. Her hull is very rotten, 
and considered not worth repairing. 

Guard. — White-oak sailing ship. Employed as store-ship in 1869. 
In 1870 and 1871, employed in the Darien expedition. Laid up in 1872, 
and sent with goods for the Vienna Exhibition in 1873. Returned in 
1874, and was laid up in ordinary. Will require repairs before going to 
sea. Serviceable only as store-ship. 

Onwahd. — White-oak sailing-ship. In service as store-ship in 1869, 
and has been used for that duty in South-Pacific squadron up to the 
present time. Is only useful for that service. 

Relief. — Live-oak sailing store-ship. Laid up in ordinary in 1869, 
'70, '71, and '72, and used as receiving-ship since that time. Is nowin 
££ur condition, but of no value as a fighting-vessel. 

Supply. — White-oak sailing-vessel. Laid up in ordinary in 1869, and 
made a voyage, taking stores to the Vienna Exhibition in 1873. Since 
that time has been repaired and was sent, in 1875, to Europe for goods 
for the Centennial Exhibition, bringing to Washington, on her return in 
1876, the naval monument. At the present time is laid up in ordinary. 
Is only serviceable as a store-ship. 



NEW VESSELS ADDED TO THE NAVY SINCE 1869. 

Trenton. — Second-rate. Built of live oak, with full steam and fight- 
ing power/ Of new type for flag-ships. Is being completed and will 
soon go into commission. 

Adahs. — ^Third-rate. Built of live oak, full steam-power. In com mis- 
sion, and has shown excellent qualities as a man-of-war of her class. 

Entebpbise.— Third-rate. Built of live oak, full steam-power. Will 
be put in commission as soon as a crew can be obtained. 
3 N 
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Essex.— Third-rate. Built of live oak, with full steam-power. In 
commission. Report speaks of her as satisfactory in every respect. 

Alliance. — Third-rate. Built of live oak, with full steam-power. 
Will be put into commission as soon as a crew can be obtained. 

Alert. — Third-rate. Built of iron, with full steam-power. In com- 
mission, and of good report. 

Huron. — Third-rate. Built of iron, with full steam-power. In com- 
mission, and of good report. 

Eanger. — Third-rate. Built of iron, with full steam-power. Ordered 
into commission. 

Alarm. — Torpedo-boat. Built of iron, bracket-system, and fitted 
with a Powler wheel. Light armor-plated. Double bottom. Carries 
one 15-inch gnn in addition to torpedo-fixtures. Is in good order. 

Intrepid. — Built of iron, double bottom. Armor-plated on sides of 
five (5) inches of iron, and two (2) inches over the deck. Arranged for 
forward under-water torpedo. Machinery all under water-line. Is in 
good order. 



PURCHASED VESSELS. 

Despatch. — Purchased for quick-dispatch duty. Is very fast and in 
good condition. Has been usefully employed since her purchase. 

Eio Brayo. — Purchased for special service on Bio Bravo River as a 
very light-draught boat. Is now on that duty. 



GENERAL OPERATIONS OF THE FLEETS. 

European Station. — The Franklin remained at Lisbon until February 
19, on which day she sailed for Southampton, thence to Cherbourg, to 
take on board the works of art of our citizens in Europe intended for 
the Centennial Exhibition. Having received the articles, she returned 
to Gibraltar, where she was met by the Supply, to which the works of 
art were transferred for transportation to Philadelphia. From Gib- 
raltar the Franklin returned to Villefranche. 

Serious disturbances having occurred at Salonica, Turkey, placing 
the lives of American citizens in jeopardy, Rear- Admiral Worden left 
in the Franklin on May 16 for that point. So large a vessel as the 
Franklin not being allowed to pass the Dardanelles, Rear-Admiral Wor- 
den himself visited Constantinople and conferred with the United States 
minister, having also an interview with the Grand Vizier and cabinet 
ministers of the Porte. The presence of the Franklin not being fouud 
necessary at Salonica, she visited Beirut, and returned to Villefranche 
in July. The Marion arriving shortly afterwards from the United 
States, she was sent to the Dardanelles, and the proper permit being 
given, she passed the straits and anchored off Constantinople. She 
remained there a few days only, and returned to Villefranche, taking 
the place of the flag ship, which had received orders for home* The 
transfer was made September 14, and the Franklin sailed the same day 
for the United States. 

Asiatic Station. — Nothing unusual has occurred within the limits of 
the Asiatic station requiring any other service than is common to 
cruisers in time of peace. The Kearsarge was sent es^iecially to Mauibi 
in July to inquire into the detention by the Spanish authorities of an 
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Americau merchant-vessel — the Fanny Hare — and to take all proper 
measures to secare her release. The matter was investigated and the 
vessel was allowed to pnrsue her coarse. 

The Ashnelot made an interesting visit to Bangkok, Siam, arriving 
there in April and leaving in Maj, during which there was a pleasant 
interchange of coartesies with the officials of the kingdom. She received 
on board the contributions of the Siamese government to the Cen- 
tennial Exhibition and conveyed them to Hong-Kong, whence they were 
shipped by steamer to San Francisco and by rail to Philadelphia, ar- 
riving in season to be displayed with other naval exhibits. 

Rear- Admiral Reynolds has visited in his flag-ship the chief ports of 
Japan and China, and given his personal attention to the interests of our 
countrymen there. He left New Chwang, September 22 for the mouth 
of the Peiho, where he leaves the Tennessee and with his staff visits 
Peking. The greater part of the force will be stationed between Shang- 
hai and Tient-sin until matters in that quarter are in a more satisfactory 
condition. 

North Pacific Station. — At the date of the last annual report of 
the Department, Rear- Admiral Almy was visiting the ports on the west 
coast of Mexico in the Pensacola. Having spent a fortnight at Aca- 
polco, he sailed in the Pensacola for San Francisco December 27, and 
arrived January 26. Having been detained at the navy-yard several 
months, she sailed from San Francisco, bearing the flag of Rear- Ad- 
miral Murray, for the coasts of Mexico and Central America and the 
Sonth Pacific station, arrived at Mazatlan September 10, and proceeded 
thence to La Paz. At the latter place the admiral had occasion to pro- 
test against the alleged illegal seizure of certain property belonging to 
a citizen of the United States, and, in a correspondence with the gov- 
ernor of Lower California, to insist, as far as he was authorized to do so, 
on it8 restoration. This affair detained the Pensacola until October 
10, by which time, it having been taken up by the civil authorities, she 
left for Acapnlco, arriving at the latt.er port- October 21. Although the 
country at this time was in a revolutionary condition, there seemed to 
be no indication that the rights of our countrymen would not be re- 
spected, and as the Lackawanna was daily expected, Rear- Admiral Mur- 
ray proceeded southward, in pursuance of his instructions, to visit Pan- 
ama and the ports of the South Pacific station, and assume command 
temporarily of the naval force in those waters in addition to that in the 
waters in the North Pacific. After remaining in the South Pacific for 
such time as the public interests seem to require, he will return with 
the Pensacola to his regular station. 

The Lackawanna sailed from San Francisco January 25, for Lower 
California, visiting San Bias, Mazatlan, La Paz, Guaymas, and Aca- 
pnlco ; remained on the coast until April, and then proceeded to Hon- 
olnla. This place she made her headquarters, visiting other ports of 
the Hawaiian dominions, until September, and then returned to the coast 
of Mexico. A critical period in the political affairs of Hawaii detained her 
in that quarter. She is supposed to be, at this time, on the Mexican 
coast, from which she has orders for San Francisco. 

TheTnscarora, engaged in deep-sea soundings, left Honolulu Decem- 
ber 6, to run a line to the Australian coast. This duty, a delicate, and, 
at the same time, a laborious one, was creditably performed, and she re- 
turned to Honolulu May 27, where she remained a short time, then came 
to Mare Island, where she was put out of commission. On the passage 
homeward from Australia the commanding officer of the Tuscarora 
made an investigation of the trouble between Mr. Steinberger, former 
commissioner at Samoa, and the natives of the group. 
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South Pacific Station. — The Hichmond has been principally at Callao 
and Valparaiso or cruising between those ports. Her presence, pending 
the revolutionary condition of affairs on the westcoastof South America, 
has given encouragement to our citizens there 

The Omaha has been very actively cruising during the past year, 
having visited all the principal ports, some of them more than once, he- 
tween Panama and Valparaiso. In March she proceeded to Juan Fer- 
nandez and made a survey of the island and its shores. The course of 
events and the interests of American citizens have been closely watched 
by Captain Simpson. The Omaha arrived at Panama November 16. 

Our vessels and their officers have been well received by the authori- 
ties and citizens of the South American Kepublics, and aspiritof friend- 
ship manifested and cordial relations maintained. 

South Atlantic Station. — Kear-Admiral LeRoy left Rio de Janeiro 
December 7, and reached Key West January 11, and by virtue of his 
instructions had for a time the command of the vessels there. He pro- 
ceeded from Key West by steamer to New York, thence to Hampton 
Eoads,and, February 14, relieved Kear-Admiral Mullany of the command 
of the force on the North Atlantic Station. 

The Monongahela, which sailed from Montevideo November 18, ar- 
rived at Key West January 11, and subsequently became a part of the 
North Atlantic squadron. 

The Frolic reached Montevideo, from the United States, December 
22, and having taken the place of the Wasp, the latter was sold Jan- 
uary 5, it not being to the interest of the Government to repair her ont 
there or to send her home for the purpose. 

Commander Wm. A. Kirkland, of the Frolic, since the departure of 
Bear-Admiral LeBoy, has been looking after our interests^ in the waters 
of the La Plata, and extending such facilities to the diplomatic represent- 
atives on that quarter as the public service demanded. 

The Richmond having arrived on that coaat, that vessel and the 
Frolic now compose the naval force on the South Atlantic Station, in 
command of Commodore C. H. B. Caldwell. 

The North Atlantic Station. — Many of the cruisers on this station 
have been actively and usefully employed during the year, a brief and 
general statement of which it appears proper to give. 

January 5, Bear Admiral Mullany transferred his flag from the Wor- 
cester to the Hartford at Norfolk, and the former was soon put ont of 
commission as a cruiser, and, February 14, his period of service being 
up, he was relieved by Bear-Admiral LeBoy. 

The Department contemplated the concentration at Port Royal of the 
vessels of this station for general insi>ection and fleet exercise prepara- 
tory to their distribution for the winter months in the West Indies and 
to other points within the limits of the command. The purpose coold 
not be carried out, as the unsettled condition of political affairs in Hayti 
and Mexico required an earlier distribution of the squadron than was 
anticipated. 

Information of a probable revolution in Hayti caused the dispatx;b- 
ing of the Plymouth and Yandalia March 15, iix)m Hampton Roads, for 
Port au Prince ; and a few days later Rear- Admiral LeRoy left Hamp- 
ton Roads in the Hartford, accompanied by the Marion and Huron, for 
Port Royal. Before the separation at Hampton Roads a battalion and 
howitzer drill was had. There were landed, from the Hartford, Plym- 
outh, Yandalia, Marion, and Huron, eight companies of blue-jacket«, 
288 men ; three companies of marines, 102 men ; six howitzers, 126 men ; 
a total of 516 men. The landing was made in good order, and the drill 
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within Fort Monroe, iu the presence of the garrison, was highly satis- 
factory. 

Soon after arriving at Port Royal serious distarbances in Mexico were 
reported, and Bear- Admiral LeKoy was ordered to proceed with a suffi- 
cient force t^ the gulf coast of that republic for the protection of Ameri- 
can citizens and interests. The Hartford, Marion, LIurou, and Shawmut 
were assigned to this duty. By the latter part of April or early in May 
all had saded from Port Royal for the principal points on tlie coast — 
Brazos, Tampico, and Mexico. R'\irAdmiral LeRoy reached Brazos 
in the Hartford May 9, and as the Marion was there, and the army at 
Brownsville, in conjunction with the gunboat Rio Bravo, sufficient to 
protect the frontier, continuecl on to Tampico, one or more of his squad- 
ron having preceded him. He remained off Tampico from the middle 
of May to the middle of June, and then returneil to Port Royal, leaving 
the Swatara, Huron, and Shawmut — the Marion having previously 
sailed for the European station — on the coast to give particular attention 
to localities where the interests of our countrymen were likely to be 
jeoparded. The flag was shown at Vera Cruz, Tuxpau, Frontera, 
Tonala, Santa Ana, Tupilco, and Coatzacoalcos. These vessels re- 
mained on the coast several weeks, one or another going to Key West 
for supplies when needed ; and as it became important that their crews 
should have a change of climate, they returned to Port Royal in July 
and August and were ordered on the eastern coast, some of them as 
far as Halifax. A number of ports of the New England States were 
visited by them ami the Ossipee and Monongahela, which had been 
sent north some weeks earlier. 

From Port Royal the Hartford proceeded to Philadelphia, arriving 
July P2, and taking the place of the Congress, which bad been there 
since the opening of the Centennial Exhibition to extend appropriate 
courtesies to foreign men-of-war. 

In compliance with a request of Rear- Admiral Le Roy made some 
weeks before, he was detached, and relieved, August 31, by Rear-Ad- 
miral Stephen D. Trenchard, the present commanding officer of the 
North Atlantic station. The Hartford was in turn succeeded, Septem- 
ber 20, by the Plymouth, and September 26 sailed for Hampton Roads, 
where Rear- Admiral Trenchard is at present with a part of his com- 
mand. 

The Plymouth, heretofore mentioned as having been dispatched, 
in company with the Vaudalia, to Hayti, arrived at Port au Prince 
March 26, and the Yandalia the next day. The two vessels remained 
in the waters of Hayti and San Domingo, with the exception of 
brief visits to Kingston, Jamaica, for supplies, several weeks, and their 
presence was of great importance during the revolution in Hayti in 
April, and is believed to have prevented much shedding of blood. Their 
commanding officers, by a prudent and intelligent course, served the in- 
terests of our Government and gave asylum to political refugees who 
sought it, without complicating our relations with the dominant party 
of Hayti or going beyond the strict limits of neutrality. 

Our flag was shown at all the principal points on the coasts of Hayti 
and San Domingo, and there being no further occasion for the presence 
of either of those vessels, the Plymouth sailed from Samana May 26 
for Port Royal, S. C, and the Vandalia about May 8 for Aspinwall, U. 
S. C. The latter vessel remained at Aspinwall a couple of months, and 
arrived at New York, via Port Royal, August 2. She was there refitted, 
and sailed, September 0, for the European station. 
The Brooklyn and Monongahela, which joined the North Atlantic sta- 
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tion in January, were put out of commission, the former at New York 
and the latter at Norfolk, in Jqly. The latter was recom missioned in 
September by a transfer to her of the oflBcers and crew of the Juniata. 
The Alert was detached in March, refitted at New York, and sailed May 
26 for the Asiatic station. 

Anticipating a sickly season at Pensacola, the four monitors at that 
yard, Saugus, Mahopac, Ajax, and Manhattan, were moved to Port 
Royal. 

In May, the New Hampshire, old liueof-battle ship, having been fitted 
up for a store-ship at Port Royal, and placed in command of Commodore 
J. M. B. Glitz, was towed from Norfolk to that point. Commodore 
Clitz was clothed with the additional authority of senior officer in charge 
of the vessels in the harbor of Port Royal during any temporary absence 
of the rear-admiral commanding the st^ition. By direction of the De- 
partment the otiicers and crews of the monitors at Port R^yal have 
maintained a strict routine of exercises and drill, and a. recent inspec- 
tion shows that the vessels are in excellent condition and their crews 
were under fine discipline. These exercises were for a tiuie suspended 
in view of the presence of yellow fever in the vicinity. ' 

It is gratifying to be able to state that the officers and men of the 
squadron at Port Royal have been remarkably healthy, and it may be 
added that there has not been a case of yellow fever on any one of the 
large number of vessels in commivssion on the North Atlantic statioa 
during the past year, nor at the Pensacola navy-yard. It is not too 
much to say that this exemption from so serious a scourge is, no doubt, 
attributable in a great measure to the care and precaution taken by the 
commanding officers of the vessels and stations, and the establishment 
and maintenance of strict sanitary regulations. 

The monitors on the North Atlantic station are now located as fol- 
lows : the Canonicus at New Orleans, the Dictator, Ajax, Saugus, Ma- 
hopac, Manhattan, Lehigh, and Catskill at Port Royal, and the Mon- 
tauk, Passaic, and Wyandotte at Hampton Roads. 

The light-draught side-wheel steamer Rio Bravo has been in service 
on the Rio Grande during the entire year, in charge of a prudent officer, 
co-operating with the military commandant at Brownsville and the 
United States consul at Matamoras, and has been a useful adjunct in 
protecting the frontier against raids, and our citizens at Matamoras 
during the revolutionary movements in that vicinity. Although the 
Rio Bravo was the best class of vessel that could be obtained on short 
notice for the service in which she has been engaged, the tortuous course 
and shallow water of the Rio Grande are great obsta<;les to her efficiency, 
and would be, in fact, to the efficiency of any description of vessel not 
constructed with the especial view of overcoming these difficulties. 

The vessels on independent or special service, although not constantly 
moving, have been in a state of readiness for any sudden emergency, 
and have been profitably employed. The Tallapoosa has made her reg- 
ular trips betwen the navy -yards from Washington to Portsmonth, car- 
rying freight and objects for exhibit at the Centennial Exposition, and 
used in towing monitors from one point to another. The Powhatan and 
Dispatch have been also engaged in moving the monitors, and are at 
all times ready as dispatch or relief vessels ; and the latter was for 
some months stationed at Baltimore as a recruiting-ship for boys. The 
Michigan has made the annual tour of the Lakes, rendering assistance to 
distressed vessels when possible. The Juniata, with enlisted boys under 
training, has made a cruise to the Bermudas and through Long Island 
Sound, touching at some ports seldom visited bj' our men-of-war, and up 
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the Delaware to Philadelphia, thus giving the youths on board practical 
exercise in their profession at sea. The Supply, after returning from 
the Mediterranean, bringing the exhibits of American artists in Europe 
to Philadelphia, received a complement of boys from the training-ship 
at New York, and made a practice-cruise as far east as Boston. The 
Gettysburgh was engaged until June in establishing the exact positions 
by telegraphic comparison, of important points in the West Indies; and 
having been refitted at Washington, sailed in September for the Grecian 
Archipelago to conduct surveys and examinations desired by the Bureau 
of Navigation. The Constellation and Mayflower have made the usual 
practice-cruise with the cadets; and the Rio Bravo has beeen usefully 
employed, as before stated, on the Rio Grande. 

Altogether, taking into consideration the reduction in the number 
of men and naval appropriations, the operations and movements of our 
vessels during the past year compare favorably with those of any other 
in time of peace. 
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APPENDIX. 



No. 1. 

ESTIMATES SECRETAEY'S OFFICE. 

Estimates of appropriations required fm' the service of the fiscal year ending June 30, 1878, 

by the Xavy Department. 



Detailed objects of expenditure, and explanations. 



8ALARIRS. 

SecretaryT (appropriated,) per act of Aagast 15, 1876 

Chief clerk, (appropriated, ) per act of Augrust 15, 1876 

Diabnrsing-clerk, (appropriated,) per act of August 15, 1876 

Foar clerks of clasn four, (appropriated,) per act of August 15, 1876... 
Three clerks of claim three, (appropriated,) per act uf August 15, 1876 

One clerk of cIhw three, ^Hubmitted) 

Oof clerk of claMs two, per act of August 15, 1876 

One clerk of clasfi two, (submitted) 

Two clerks of class one, per act of August 15, 1876 , 

One clerk of claw one. (submitted) , 

Two measeogera, at |840 each, per act of August 15, 1876 

Two laboren, at $720 each, per act of August 15, 1876 



CONTINGENT KXPKN8ES. 

Stationery, famitare, newspapers, and miscellaneous Items, (appropriated) 

SALARIES, OUILDINO. 

Saperintendent. per act of August 15, 1876 

Five watchmen, at $720 each, per act of August 15, 1876 

Two laborers, at $730 each, per act of August 15, 1876 , 




CONTINGENT EXPENSES, BUILDING. 

Incidental labor. tne\, light, and miscellaneous items, (appropriated,) per act of 
August 15, 1876 

POSTAGE, NAVr DEPARTMENT. 

For official postage-stamps for the Secretary's office and the bureaus of the Navy 
I>epartmeat, (appropriated.) per act of August 15, 1876 

PAT OP THE NAVY. 

For pay of the officers and mt-n of the Navy, according to existing laws and the 
e«tablifthed custom of the service, for the year ending June 30, 1877, being the 
difference between the sum of $7,300, 0( 0, required for that purpose, and the sum 
of 15^750,000 appropriated therefor, (submitted) 



CONTINGENT, NAVT. 

Rent and fttmitnr«* of bnildlngs and offices not in navy-yards; expenses of courts- 
martial and courts of inquiry, boards of investigation, examining boards, with 
clerks and witnesses' fees, and traveling expanses and costs ; stationery and re- 
cording: expeuMes of purchaHing- paymasters' offices at the various cities, includ- 
iog clerks, famiture, fuel, statiooery, and incidental expenses ; newspapers and 
advertising ; foreign postage ; telegraphing, foreifrn and domestic ; copying ; mail 
and express wagons, and livery and express fees, and freight ; all books for Ihe 



20,000 



1,550,000 



20,000 
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Estimates of appropriations required for the service of the fiscal year, 4'*c. — Continued. 



DoUiiled objects of expenditure, and explaDatioos. 



Ufie of the Navy ; exports' fecH, and coHtri of ttnitR ; conimfHfiionii, warrantii. dlplo- 
ina», and dij«'harg»>s ; relief of voHSi'lg In dietroKs, and pilotage; recovery of vmIu- 
ableH from Hliipwrt^ck ; qnarantine expentteH; care and trauMportation of the 
dead; repnrtH, profoHMional inveHtigution. and infomiatioD from abroad; and all 
other emerjfencieH and extraordinary expensoM arising at home or abroad, bat 
impoMiible to be anticipated or cliutHided. (appropriated,) June 30, 1B76, (Stats, at 
L., page ^6, section I) 



I ml 8 



$100,000 



CIVIL ESTABLISHMENT, NAVT-YARDS AND STATIONS. 

For the civil eMtabliiihment at the varioug navy-yardu and Mtationii, (appropriated,) | 
(Stats, at L., page 66) > 



160.000 



g ae C »- 



$80, (M 



85,000 



No. 2.— NAVAL ACADEMY. 

report of the superintendent. 

United States Naval Academy/ 

November 17, 1876. 

Sir : At the Naval Academy, cluring the past yejir, the prescribed 
course of studies has been pursued satisfactorily, and the professors and 
officers under my command have devoted themselves with skill and 
assiduity to the discharge of their dutiCvS. 

The practice cruises in the Constellation and Mayflower were very 
successful, and the cadet-midshipmen saw more practical work in hand- 
ling a ship under canvas than they would have seen in an ordinary 
cruise of three years in a ship of war on foreign service. 

I beg to renew, in the most urgent terms, the two recommendations 
I made last year : 

1st. That the system pursued at West Point, of appointing cadets at 
least one year before they shall present themselves for admission, be 
adopted at the Naval Academy. 

2d. That Congress be moved to make the necessary appropriation to 
build an additional wing to the new cadet quarters, so that the cadets 
may bo quartered under one roof, to the great benefit of their discip- 
line, their health, and the economy of the administration of the school. 

The evil practice of "hazing," to root out which Congress enacted a 
special law, and against which the Navy Department has directed the 
most stringent orders, still continues to find favor among the young 
men of our country, and has not disappeared from this school. 

The instinct of ^ naval officer should teach him to be courteous to 
strangers, to protect the friendless, and to welcome with kindness and 
consideration those entering his own profession ; but, unfortunately, the 
cidets who have already been one or two years at the Naval Academy 
affect to consider it necessary to their own dignity that the uewcom- 
ers should iJe taught to pay the classes above them great deference, 
and with that view they harass and insult them by petty indignities 
and by a small tyranny, which, if not promptly and severely detilt with, 
soon grows into graver oppression. 

This assumption of unauthorized authority, and this wanton rudeness 
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to the lads fresh from borne — this brutal combination, by which a class 
insnlts an individual who does not dare defend himself lest he be over- 
whelmed by numbers, is a false element of naval education which it is 
my duty to root out of this establishment. 

That the cadets here, beneficiaries of the Government, educated and 
paid by it, sworn, moreover, to obey its laws, who can render no re- 
turn 8ave obedience for the great benefits their country gives them, 
should presume to set at naught its laws and its injunctions, is not to be 
I)eruiitted. 

I have, therefore, caused to be arraigned before a court-martial those 
cadets presented for trial by an investigating board, charged to make 
inquest into the violations of the laws enacted by Congress to prevent* 
hazing at the Naval Academy, approved June 23, 1874. At the 
beginning of the present academic year the cadets were again warned 
of the consequences of hazing by the following general order, but, 
unhappily, their idea that discipline would be better advanced by pro- 
curing deference to themselves from the entering cadets than by their 
own submission to the law and to the orders of those placed over them, 
led them once more into the old hazing combination. 

r Order No. 103.] 

United States Naval Academy, 

Annapolis^ Md,y Stptember 14, 1876. 
For the information of the cadets, the law in relation to hazing at the Naval Academy is 
herewith republished. 

The cadets are also reminded of the painful experience of last jear, and of the dismissal 
of several of their number for this offense of hazing, which thej vainly sought to disguise 
under the name .of *' running." 

The new cadets are not to be maltreated, harassed, rendered ridiculous, subjected to in- 
dignities, or in any way molested, on penalty of being arraigned before a court-martial upon 
the charge of hazing. 

C. R. P. RODGERS, 
Btar- Admiral, SupennUndenU 

The following is the act of Congress, approved Jane 23, 1874 : 

Hazing. 
Chapter 453. — An act to present hazing at the Naval Academy, 

Be it enacted by the Senate and House of Representatives of the United States of America 
in Congress assembled, That in all cases where it shall come to the knowledge of the Superin- 
tendent of the Naval Academy at Annapolis that any cadet-midshipman or cadet-ou?ineer has 
been guilty of the oifense commonly known as hazing, it shall be the duty of vsaid Superin- 
teudent to order a court-martial, composed of not less than three commissioued officers, who 
shall minutely examine into all the facts and circumstances of the case hiuI make a iinding 
thereon; and any cadet-midshipman or c-adet-engineer found guilty of said offense by said 
court shall, upon recommendation of said court, be dismissed: and such finding, when ap- 
proved by said Superintendent, shall be final ; and the cadet so dismisKed from said Naval 
Academy shall be forever ineligible to re-appointment to said Naval Academy. 

Approved June 2'.i, J 874. 

With this unfortunate attempt was connected the hope that hy 
agreeing to refuse to testify when inquest should be made the inquiry 
would be baffled and investigation defeated. 

Several of the third class (afterward known to have^ been seriously 
implicated in the hazing) reiused to give evidence against their fel- 
low-cadets. 

It was gravely and kindly explained to them that they need not 
criminate themselves, but that the law would, on no other grounds. 
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permit any one to refuse to testify before such an inquest; and they 
were warned of the probable consequence of their contumacy. 

They still refused. Their conduct was referred to the Navy Depart 
ment; and that Department warned them that the questions were la\v- 
ful and proper, and must be answered, upon pain of dismissal. Tiih 
views of the Navy Department were read to them ; the article of war 
which requires every person in the Navy " to use his utmost exertions 
to detect, apprehend, and bring to punishment all offenders, and aid 
and assist all persons appointed for that purpose," was also read. 

They were again interrogated; and they again refused to give evi- 
dence, and were dismissed. 

• Some others, who were not afterward shown to have taken part in 
the *'haziug," but who probably gave it their countenance, were dis- 
missed under the same circumstances and after the same warnings. 

Paragraph 170 of the regulations of the Naval Academy, approved 
January 1, 187G, is as follows : " 170. • • • The practice of molest- 
ing, annoying, ridiculing, maltreating, or assuming unauthorized au- 
thority over the new cadets of the fourth class, known under the term of 
^'hazing," "running," &c., shall subject the older cadets to prompt dis- 
missal from the Naval Academy, as prescribed by the act of Congress 
and the orders of the Secretary of the Navy." 

I have the honor to be, very respectfully, vour obedient servant, 

C. R. P. RODGERS, 
Bear Admiral^ Superintendent, 

Hon. George M. Robeson, 

Secretary of the Navy. 



Estimaten of appropriations required for the service of the fiscal year ending 
June 30, 1878, by the Naval Academy. 



Detailed object of expenditare and explanation. 



&3 



NAVAL ACADEMY. 

Pay Naval Academy: 

One professor of drawing, (head of department) 

One professor of modern lanf^uages, (head of department) 

Three professors, viz, one of physics, one of chemistry, and one of Spanish, 
at S-2,200 each 

Nine assistant professorn, viz, four of French, three of English studies, 
history, and law, two of drawinf^, at $1,800 each 

Sword-master, at $ 1 ,500, and two assistants, at 1 1 ,000 each 

Boxing-master and gymnast 

Assistant librarian 

Three clerks to superintendent, at §1,200, $1,000, and $800 each 

One clerk to commandant of cadets 

One clerk to paymaster 

One apothecary 

One mess-man, at $2d-) ; one cook, at $325.50; and messenger to superintend- 
ent, at $600 

One armorer, $529.50 ; gunner*s mate, at $469.50 ; and quarter-gunner, at 
$409.50 



$2,500 00 
2,500 00 

6,600 00 

16,200 00 
3,500 00 
1,200 0(1 
I,4W) 00 
3.0<X» 00 
1,(HH) <K> 
IJHHI (HI 
750 IK) 

1,213 :iO 

1,408 50 



Digitized by VjOOQIC 



REPORT. OF THE SECRETARY OF THE NAVY. 
Estimates of appropriations required^ &c. — Continued. 



45 




Detailed object of expenditure and explanation. 



II 



o *■ , ^ 



a 






"g-r s © M 



a 

31. 



(3^ 



One coxswain for gymnasium, at $469.50 ; one seaman in department of sea- 
manship, one seaman in department of astronomy, &c.. and one seaman in 
department of physics and chemistry, at $349.50 each 

One hand-master, at $528; and twenty-one first-class masicians, at %'MB each. 

Seven second-class musicians, at $300 each 



Amount appropriated under this head, **Fay of professors and others," for the 
year ending June 30, 1877 



Decrease. 



Pay of watekmen and others . 

Captain of the watch, at $*2.50 per diem 

Four watchmen at $2.25 per diem each 

Foreman of the gas and steam-heating works of the Academy, at $5 per 
diem 



Ten attendants at gas and steam-heating works, one at $3.50, one at $3, and 

eight at $2.50 per diem each 

One steam-pipe ntter, at $ J per diem 

Three joiners, two painters, and two masons, at $3.50 per diem each 

One tinner, one gas-fitter, and one blacksmith, at $3.50 per diem each 



Amount appropriated for the year ending June 30, 1 877 

Fay of mechanics and others : 

One mechanic at workshop, at $2.25 per diem 

One master-laborer to keep public grounds in order, at $2.28 per diem 

Fourteen laborers to assist in the same, three at $2 and eleven at $1.75 

per diem each 

One laborer to superintend quarters of cadets, public grounds, &c., at $2.28 

per diem 

Six attendants : one at chapel, one at recitation-hall, one at offices, one at 

library, one at paymaster's office, and one at store, at $20 per month 

each 



Twenty servants to keep in order and attend to cadet quarters, public build- 
ings, &c., at$'<JO per month each 



Appropriated for the year ending June 30, 1877. 
Excess 



Pay in department of Steam- Engineering : 

One machinist, at $3.50 per diem 

One machinist, at $3 per diem 

One blacksmith, at $3.50 per diem 

One boiler-maker, at $3.50 per diem 

One pattern-maker, at $3.60 per diem 

One molder, at $3.50 per diem 

Two laborers, at $1.75 per diem each 



$1,518 00 
7,836 00 
2, 100 00 



53,726 00 
55,526 00 



1,800 00 



$912 50 
3,2.^5 00 

1,825 00 

9,672 00 

365 00 

8,942 50 

3,8.32 50 



28, 634 50 
28,834 50 



$821 25 
832 20 

9,216 25 

832 20 

1,440 00 
4,800 00 



17,941 90 
17,461 90 



•480 00 



$1,277 50 
1,095 00 
1,277 50 
1,277 50 
1,277 50 
1,277 50 
1,277 50 



Total 8,760 00 

Appropriated for year ending June 30, 1^*77 8, 760 00 

* This excess is occasioned by two additional attendants, one at the paymaster's office 
and one at the store. 
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Estimates of appropriations required^ &g, — Continued. 



Det'uled object of expenditure and explanation. 



I si! 



H 



' CT*0 O 



REPAIRS AND IMPROVEMENTS. 

For the necessary rep/iira of public building, pavements, wharves, and walls 
inclosinc the g^ronnds of the Naval Academy, for improvements of the same, 
and fur turniture, fixtures, &c 

Appropriated for the year ending June 30, 1877 

For heating and lighting : 

For fuel, for heating and lighting the Academy and school-ships 

Appropriated for the year ending June 30, 1877 

(GENERAL MAINTENANCE NAVAL ACADEMY. 

For the purchase of books for the library 

For stationery, blank-books, models, maps, &c., and for text-books for the 
use of instructors 

For the expenses of the board of visitors 

For the purchase of chemicals, apparatus, and instruments in the department 
of physics and chemistry, and tor repairs of the same , 

For the purchase of gas and steam machinery, steam pipe and fixtures, rent 
of buildings for use of the academy, freight, cartage, water, music, mu- 
sical and astronomical instruments, uniforms for the bandsmen, telegraph- 
ing, and for feed and maintenance of teams, and for the current expenses 
and repairs of all kinds, and for incidental labor and expenses not appli- 
cable to any other appropriation 

For stores in the department of steam-engineering 

For materials for repairs in steam-machinery 

Total , 

Appropriated for the year ending June 30, 1877 

Excess , 



124,000 00 
24,000 00 



$16,000 00 
18,000 00 



$2,000 00 

2,000 00 
2,600 00 

5,000 00 



34,600 00 

80000 

1,000 00 



48,000 00 
45,000 00 



•3,0U0 00 



RECAPITULATION. 

Pay of professors and others $53,726 00 

Pay of watchmen and others 28,834 50 

Pay of mechanics and others 17,941 9l» 

Pay in department of steam-engineering 8,760 00 

Repairs and improvements 24,000 00 

Heating and lighting 18,000 00 

General maintenance 48,000 00 

Amount estimated for 199,262 40 

Appropriated for year ending June 30, 1877 197,582 40 

Excess 1,680 00 

Respectfully submitted. 

C. R. P.RODGERS. 
Rear- Admiral, Superintendent, 
Hon. Geo. M. Robeson, 

Secretary of the Navy^ IVaghington, D, C. 



* This excess is occasioned by an increase of $500 for the purchase of books for the library, 
making it the same as heretofore appiopriated, and an increase of $2,500 for the purcha^ of 
chemicals and apparatus for use in the department of physics and chemistry. 
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report of board of visitors. 

United States Naval Academy, 

Annapolis, Md., June 20, 1876. 

Hon. Secretary of the Navy : 

Sir : lu accordance with your instructions, the Board of Visitors as- 
sembled at the Naval Academy, on the 10th of June, and organized by 
electing Commodore Daniel Ammen as president, and General li. B.Pot- 
ter as vice- president. All of the members were present except Chief En- 
gineer Lawton, U. S. N. Ensign Austin M. Knight, U. 8. N., was detailed 
as secretary. To accomplish the objects sought by the appointment of the 
Board, committees were designated to note the exannnations, to inspect 
the grounds, and to inquire into the administration of the affairs of the 
institution. 

aROUNDS, buildings, and sanitary condition. 

The condition of the grounds made a most favorable impression. The 
well-kept and capivcions lawns, the shady and retired walks, [iresent a 
scene of qniet beauty peculiarly adapted for the recreation of the cadets, 
and conducive of that repose necessary for a healthful mental develop- 
ment. Except in cases to which allusion will be made, the buildings 
seemed to be admirably fitted for the purposes intended, and in a proper 
state of repair. The armory, however, is not suitable. The building is 
old, and it is the opinion of the Board that a wise economy demands 
the erection of a new edifice as soon as practicable. While the Board 
was pleased with the hall which contains the steam engine, of beautiful 
workmanship, employed in giving the cadets jiractical instruction, the 
shops of the engineers are too cramped, and require enlargement. The 
efficiency of the institution is to some extent impaired by the necessity 
of quartering the cadets in buildings at opposite ends of the grounds. 
It seems very desirable that there should be an addition to the new 
qaart«rs suflficiently large to accommodate all under one roof. Under 
the present method it is impossible to make an appropriate. division, 
and an increased force of officers is required to maintain the proper dis- 
cipline. The hospital is capacious and beautifully located, but, owing to 
the salubrity of the situation, has but few inmates. In times of war or 
epidemic it may be useful. 

ADMINIbTRATION AND POLICE. 

Discipline is merely the subordination of individuals for the promo- 
tion of the cornmc/h weal. It can be maintained without harshness of 
voice or severity of expression. The system of Martinet, an officer in 
the army of Louis the Fourteenth, is not adapted for the development 
of a naval officer of the Republic, and we were gratified that it was not 
in use at the Naval Academy. While the Board is convinced that the 
discipline is firm, it has been gratified to see the paternal interest of 
the admiral, at the head of the institution, in the welfare of his wards, 
and the kind bearing of the subordinate officers toward those under 
their care. It has also been pleasant to observe that cadets, during 
hours of recreation, are encouraged to visit the families of the officers, 
and thereby receive the social culture which cannot be attained by the 
study of any text*book. 
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LIBRARY. 

The library is admirably grouped in au old mansion within the in- 
closure, long the residence of the governors of Maryland. The rooms 
at present ar^ ample and convenient, but the day is not far distaut 
when there will be a demand for more space, and then a tire proof build- 
ing should be erected. The library receives a general supervision from 
the superintendent and a committee of officers. It contains works of 
reference adapted to the wants of the several departments, and also a 
good collection of voyages, histories, biographies, and magazines for the 
use of the cadets and families of officers. The constant discoveries in 
the arts and sciences require yearly accessions to preserve the value of 
the collection, and all moneys appropriated for this purpose increase the 
intelligence of our naval officers, who represent us among the nations, 
in distant climes. 

EXPENSES OF CADETS. 

The Board has devoted some time to an examination of the expenses 
of cadets. The naval store is supplied with goods purchased at whole- 
sale prices, and these are furnished at original cost, with a small per- 
centage added, to cover the expense of transportation and delivery. 
Owing to the change of professors, and the introduction of new works, 
there has been some accumulation of books on the shelves, but measures 
have been adopted by which this will hereafter be avoided. 

PRACTICAL INSTRUCTION. 

Theoretic instruction in the class-rooms is fully supplemented by 
practical exercises. Those members of the board who are versed in 
seamanship were particularly pleased with the evolutions of the cadets. 
Great precision was noticed in the infantry and light-artillery drills, in 
the loading and discharge of the heavy guns on board of the '^ Santee,"^ 
in the handling of yards and unfurling of sails and in the conveying of 
messages by a system of signals. 

MISCELLANEOUS RECOMMENDATIONS. 

The Board wholly approves of the recommendation of last year, that 
appointments be made for the Naval Academy a year before the cadets 
present themselves for examination. By the adoption of this coorse, 
appointees will have time to make the preparation required, and a larger 
number be spared the mortification of failure. The tables accompany- 
ing the report show that the percentage of those admitted, to those who 
graduate, is 46, and that the average age of admission is 16^ years. 

It is further suggested that an alternate be designated, who, in case 
of the failure of the principal, shall be entitled to an examination, and 
that each applicant shall be sixteen years of age. The Board has ob- 
served with gratification that ah accurate physical record has been 
commenced by the surgeon of the academy, Dr. Qihon, by which the 
growth and development of the cadets may be carefully studied and 
compared with that of other classes of young men. This record is based 
upon the following schedule of inquiries : 

1. Class. 

2. Date of examination. 

3. Name. 

4. Nativity. 
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o. Date of birth. 

6. Weight. 

7. Height, vertex to ground, and to perinieum. 

8. Gircamference of thorax, at inspiration and at expiration. 

9. Capacity of lungs, (by spirometer.) 

10. Circumference of waist. 

11. Muscular power, (by dynamometer,) lifting and hauling. 

12. Vision. 

13. Complexion. 
U. Sickness. 

The Board is of opinion that the discipline of the academy requires 
great caution in the exercise of the right to restore cadets who have 
resigned under censure, or who have been dropped under the regulations. 
We would not perform our whole duty if we concluded the re- 
port without alluding to the foresight of the President, and Secretary 
of the Navy, in the selection of so efficient a superintendent, and in the 
appointment of the aids and academic staff. From all the officers we 
have received great courtesy, and been assisted by them in the perform- 
ance of our duties. 

The board has been composed of representatives of the States bor- 
dering on the Atlantic and Pacific coasts, the rivers of the extreme South 
and the sources of the Mississippi, and in all their deliberations they 
have been animated by the same pride in and love for the Republic, and 
a desire to promote the welfare of the United States Naval Academy 
whose graduates are already so favorably known among the nations of 
the earth. The institution has been freely opened to its inspection, and 
every facility offered the board in the discharge of its duty. 
Ail of which is respectfully submitted. 

DANIEL AMMEN, 

Commodore and President of Board, 
ROBERT B. POTTER, 

Vice-President of Board, 
D. C. OILMAN, Maryland. 
S. L. FRELPSj District of Columbia. 
OLIVER ELDRIDGE, California, 
WILLIAM N. JEFPERS, 

Captain United States Navy. 
A. J. EDGERTON, Minnesota. 
T. BAILEY MYERS, Netc York. 
EDWARD 0. ANDERSON, Georgia. 
EDW^ARD D. NEILL, Minnesota. 



ADDRESS TO THE GRADUATING CLASS, ANNAPOLIS, JUNE 20, 1376. 

BY DANIEL C. GILMAN, 

President of the Johns Hopkins VnivtraUy^ Baltimore, and mem^ter of the board of visitors to 

the academy for 1876. 

Young Gentlemen of the Graduating Class : 

Soldiers and sailors are not fond of long speeches. With them it is a 
word and a blow ^ deeds, not essays, are the language they prefer. '< I 
came, I saw, I conquered f " England expects every man to do his 
duty;^ "Forward and fight;'' by such pithy sayings they make reports 
and give commands. 
4n 
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So before this nautical assembly my words must be brief; but yoa 
will, I am sure, grant me some grace because of the triple message 
I bring. 

First, as a member of tins board of visitors, and by their request,! 
tender to you all, from the chief in command to the youngest cadet, our 
praise and thanks. Be assured that these observers from New York 
and California, from Georgia and Minnesota, are alike impressed with the 
anutical skill, the mental power, and the honorable character developed 
here. 

Intelligent citizens in every part of the land are familiar with the his- 
tory, methods, and results of this academy. They believe in it ; they 
hope in it; they glory in it. They welcome to the public service each 
new band of graduates — glad and proud that the officers of the Army 
and Navy are so well trained at West Point and Annapolis, that neither 
the flag nor the finances of the country will suffer in the hands of such 
guardians ; and hoping that the civil service will never be inferior. 

As the official visitors of this year, we have seen more than most of 
our fellow-citizens can ever see of the methods by which such results are 
secured, and we add our testimony to that of others in praise of the 
scholarship, the seamanship, and the manliness, moral and physical, 
which are here promoted. In years of danger these graduates will be 
our defense ; in years of peace our representatives throughout the globe. 

Again, as a college officer, let me express the recognition which is 
paid by men of science, near/and far, to the professors and graduates 
of the Naval Academy, and let me assure you of the fraternal spirit 
which is cherished for all who are here trained. Naval officers some- 
times feel that their careers, particularly in peace, are unobserved and 
uncared for. Their duties call them to distant ports, where they see 
but seldom their countrymen ; but let me assure you that they are not 
forgotten. Their contributions to science, their influence upon the ad- 
vancement of civilization, their representative character, are never over- 
looked by educated men. 

Sometimes, too, the colleges have a reciprocal action on the Navy. 
As I recall what this academy has done for science, you will slsuWy 
remember, I am sure, that it was a graduate of Columbia, Alexander 
Hamilton, who first suggested the Naval School; a graduate of Har- 
vard, George Bancroft, who decreed its existence by a ministerial act 
which showed true statesmanship ; a graduate of Yale, William Cbauve- 
net, who shaped its scientific courses ; and a graduate of Dartmouth, 
James W. Grimes, whose influence secured its restoration to this place, 
when counter-influences would fasten it upon a distant shore. 

Once more, I salute you in behalf of this galaxy of mothers, sisters, 
friends — those bright particular stars — who will watch j'our course un- 
ceasingly like the constellations of the heavens. We hear it said that 
chivalry went out of modern society when gunpowder came in ; but it 
is not si). With the helmet and the coat of mail, the tournament and 
the duel are gone, let us hope, forever; but the essentials of chivalry- 
loyalty, fidelity, and courtesy, the defense of the weak, bravery betore 
danger, the homage of the pure and gentle, and the maintenance of 
personal honor — these principles still rule in our service. These fair 
faces, watching your naval jousts, as the tournaments were watched of 
old, rejoice as you win the sword and epaulets, and bid you be true 
chevaliers, more knightly, because more enlightened, than those whose 
exploits are recorded by the ancient chroniclers. They give yon the 
greetings which belong to knights on the eve of battle and in the boor 
of victory, *' Be faithful, bold, and fortunate." 



Digitized by VjOOQIC 



REPORT OF THE SECRETARY OP THE NAVY. 51 

Here my messapje is closed and 1113' speech might be concluded, but 
other thoughts ask utterance amid all the associations of this place 
before we part. 

I shall not, though the centennial year suggests it, attempt to review 
the naval history of this country. Were I to name all the heroes from 
Paul Jones to Du Pont and Farragnt, and all the cruises from that of 
the Alfred to that of the Franklin, the list would exceed that of the 
famous catalogue of ships and captains which Homer has handed down 
to us. Brave achievements and brave men are not forgotten by the 
young in the romantic period of their lives. A v^y slight inspection of 
yonder library shows the well-worn pages of naval biography. 

But I cannot forget that you begin your careers, young men, in the 
time of peace ; our last danger of collision with a naval power having 
been averted by the principle of arbitration successfully maintained by 
a President whose fame was won in war. 

Now peace, as well as war, breeds heroes. You need only glance at 
the monuments on these walls to observe that danger is always hover- 
ing near the sailor. Were these tablets chosen for the purpose, they 
could not be more typical : — there, the fierceness of the elements is 
commemorated ; there, the treachery of the savage ; there, the pirate's 
deadly blow ; and on them all the bravery of those who were lately 
here. J confess that the heroism (recorded on yonder slab) of Talbot 
and his party who for fifteen hundred miles were in combat with the 
elements that they might bring relief to their comrades, and who died 
as they reached the shore, seems to me as worthy of epitaph and song 
as any battle action. The surgeon, the captain, or the chaplain, who 
faces grim pestilence and contagion for weeks and months, that he may 
relieve his ship-mates, is as worthy of tribute as he who directs the guns 
and wins the battle. 

Cowards die many times before their deaths, 
The valiant never taste of death but once. 

But the battle is not always with the elements, nor with the enemy, 
nor with disease. There are daily foes to be met, more treacherous, 
more deadly, more persistent. The chief of these is idleness, which 
brings in its train a host of imps. It is easily routed by a love of 
knowledge. I know very well that life at sea is full of interruptions, as 
it is of danger, but science and literature abound in illustrations of vic- 
tories against such obstacles ; and the service is now so ordered, with 
its repeated and careful examinations, that the officer does not fulfill 
his round of duties unless he prosecutes in some form or other the 
studies here begun. 

It is a satisfaction to hear from those who are in positions of rank 
and authority in the Navy Department that there is always a de- 
mand for specialists ; so that no young officer who feels a special draw- 
ing toward some branch of the service need fear that his talents and 
attainments will be overlooked. There are, as it were, graduate places 
open to those who have left this institution, in the Torpedo school, the 
Hydrographic Office, the Academy instructorships,the Observatory, the 
Nautical Almanac Office, in all of which positions the training of a cadet 
may be carried forward to higher perfection. 

If we look for the earliest entrance of the American Navy upon a' 
foreign sea, we shall discover that a hundred years ago a brig of sixteen 
guns, named the Keprisal, set sail from Delaware Bay for a port in 
France. It carried, as a passenger, a gentleman of seventy years of 
age, said, by a French contemporary historian, to join '' the spirit of 
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Socrates to the demeanor of Pbocian," and with him were two grand- 
sons, seven and seventeen years of age, doubtless the earliest cadets of 
the Navy. Delayed by contrary winds, chased by the British cruisers, 
capturing two prizes, the ship completed her voyage in somewhat more 
than a month, not a day of which was passed by the venerable passen- 
ger without some scientific observations, in the face of all the untimely 
interruptions. This philosopher was Benjamin Franklin ; and his re- 
searclies respecting the temperature of the ocean laid the foundation of 
our exact notions of the Gulf Stream, and of the modern investigations 
by which the Tuscarora and the Challenger are throwing light upon tbe 
distribution of marine life. So, my friends, our Navy in its first trans- 
atlantic voyage was the ally of science ; so it is now ; so may it ever be. 
Fitly is the name of Benjamin Franklin borne on the flag-ship of our 
European squadron, commanded by the admiral under whose superin- 
tendence this graduating class began their studies here. 

We cannot rejoice too much in the union of navigation and science 
thus auspiciously inaugurated in the earliest oceanic voyage of oar 
Navy, nor be too familiar with the obligations which we owe to a cen- 
tury of oflficers, not only for what they have won and defended by their 
bravery, but for what they have by their science observed, recorded, in- 
terpreted, and promoted. 

Consider for a moment the peaceful scope of the naval service. 

For example, we approach the Atlantic seaboard in fog or storm, sure 
of our nearness to the land by observations of the Gulf Stream, which 
Franklin instituted, and which his descendant, the head of the Coast 
Survey, has elaborated and reduced to scientific laws ; then we praise 
the Coast Survey as a branch of the civil service, and we praise it right- 
ly 'y but we remember that scores of naval officers have been attached to 
its staff. We speak of the Astronomical Observatory at Washington 
as a national foundation, and so it is; but the astronomers who use that 
majestic lens, and interpret to us its accurate revelations, are professors 
in the Navy, under the superintendence of an admiral distinguished 
alike in peace and war. We cross the broad Pacific, guided by the stars 
in their courses, grateful for the ephemeris which is calculated by an 
officer of the Navy. When we send a message by cable to our anti- 
podes, we owe our thanks to the young lieutenant whose ingenious in- 
rention made the deep-sea soundings so trustworthy, and his contem- 
porary in the service, who surveyed the submarine plateau from New- 
foundland to Ireland. As we ascend the Chesapeake at nighty guided 
by the colored lights which crown the headlands with a coronet of emer- 
alds and rubies, we are conscious of our obligations to the Light-House 
Board, of which the naval officers are such efficient members. We 
study the chief hand-book of American geology, and it reminds us that 
its author, Dana, was a professor of mathematics in the Navy, and was 
the companion of Wilkes in his voyage around the globe more than 
thirty years ago, as ten years previous Darwin had been the scientific 
companion of Fitz Roy in the Beagle. We admire the bronzes and the 
lacquered ware which Japan sends to the Centennial; we see her influ- 
ences reflected in European art, and in our own domestic decorations, 
and we involuntarily think of the naval expedition by whose wise con- 
ciliation the Island Empire of the Sun was opened to the West 

Eecall the chieftains in these and kindred enterprises. 

Now it is Wilkes, leading an exploring expedition around the globe, 
and adding to the science of the world the researches of Dana and hi:i 
colleagues ; now it is Porter, representing his country as their minister 
resident in Constantinople ; now it is Perry, carrying the good will of 
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America to the distant island of Japan ; now it is Maury, studying the 
log-books of every ship and sea, that he may deduce the laws of winds 
and currents ; now it is a young lieutenant, De Haven, seeking to relieve 
the Franklin party in the Arctic Seas, or the young surgeon Kane, car- 
rying the flag to the remotest seas of the north ; now it is Foote, sup- 
pressing the slave-trade upon the coast of Africa; now it is Lynch, 
exploring the Dead Sea and the Jordan ; now Brooke, devising an 
apparatus for deep-sea sounding not yet superseded ; now it is Berry- 
man, discovering the telegraphic plateau ; now it is Herndon and Page, 
opening the rivers of South America ; now Selfridge, Schufeldt, and 
Lull, surveying the routes of an interoceanic canal ; now it is Hubbard, 
watching the stars by night and visiting the hospital by day, till his life 
is exhausted by this double strain ; now it is Belknap, sending his piano- 
wires to the bottom of the Pacific, discovering the submarine peaks and 
plains, and mapping lands never seen by mortal eye — a veritable Colum- 
bus of the deepest sea-soundings ; now it is a corps of engineers, study- 
ing the laws of heat and steam ; now an ordnance corps, measuring the 
force and velocity of projectiles ; now a chronometric party in the West 
Indies ; and now a stafl* of astronomers, ranking with the greatest men 
of their times, observing in Washington the movements of the stars, or 
traversing sea and land for observations of an eclipse or transit. 

Young gentlemen of the graduating class, in such a noble lineage as 
the American Navy you are now enrolled. It was not your birthright, 
nor have you won your rank by favoritism or purchase. Talent intro- 
duced you ; obedience and industry promoted you. The severe disci- 
pline to which as cadets you have been subjected is intended to secure 
" the survival of the fittest;^ so that we may indeed congratulate the 
chosen few who have completed this course. 

Now comes the voyage and the battle : "Acquit you like men ; be 
strong." Eemember wherever you go that the Navy blue represents 
the United States of America. You will carry the flag to the most 
distant sea-ports; you will wear your swords among the brave and cul- 
tivated of every nation ; you will bear the torch of science to regions 
unexplored ; you will maintain our escutcheon firm and bright in every 
quarter of the globe ; but be mindful always that the Navy, more than 
any other organized corps, exhibits to the world the manners, the mor- 
als, the learning, the wisdom, and the courage of this country. You 
assume great responsibility, but, like those who have gone before you, 
you will bear it well. 

** No man here 

O Tboas, seems blame- worthy ; for they all 

Are skilled in war ; nor does nnmanly fear 

Hold any back ; nor from the difficult strife 

Doth sloth detain one warrior." 

You leave your homes to form a home on shipboard, there, as you 
rise in command, to oversee the health, the occupations, and the welfare 
of large bodies of men ; you leave your native land to carry its arms 
and its insignia to other shores, that every wanderer, the merchant or 
the missionary, the sailor or the traveler, when he sees the flag, may 
feel protected beneath its folds, his heart beating quick and his eye 
moistening when he thinks of the home and the Union its colors repre- 
sent 

As I began with a triple message, I would offer you, in conclusion, a 
triple garland. Here are laurels from the board of visitors, represent- 
ing for a moment the citizens of this land. Here are olive-leaves, sacred 
to Minerva, the symbols of learning and industry; accept them as the 
tokens of fraternity from other colleges and seats of learning. And 
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liere, most precious of all, are the ivy -leaves of friendship, interspersed 
with the forget-me-not of affection, which these officers, these relations, 
and these friends — fair women and brave men — have woven for you. 
With these triple wreaths begin your voyages, and the blessings of 
Heaven attend you. Farewell. 



cruise of the constellation. 

United States Naval Academy, 

AnnapoliSj Md., September 27, 1876. 

Sir : I have the honor to submit the following report of the practice- 
cruise of the Constellation, under my command, during the past sain- 
mer. 

On the 21st of June, 47 cadet-midshipmen of the first class, 1 of the 
second class, and 57 of the third class embarked at this place. 

The following officers were detailed for duty on board, viz : 

Lieutenant-Commander Silas W. Terry, executive officer. 

Lieutenant-Commander B. H. McCalla, navigator. 

Lieutenant James H. Dayton, watch-officer. 

Lieutenant Harry Knox, watch-officer. 

Lieutenant C. P. Perkins, instructor in navigation. 

Lieutenant William P. Potter, watch-officer. 

Ensign W. H. H. Sutherland, watch-officer. 

Ensign J. M. Roper, watch-officer. 

Ensign A. M. Knight, watch-officer. 

Paymaster, W. Goldsborough. 

Surgeon, H. N. Beaumont. 

Assistant surgeon, D. N. Bertolette. 

Boatswain, Andrew Milne. 

Gunner, Eobert Summers. 

Clerk to commandant of cadets, C. M. McLeod. 

Paymaster's clerk, James Macgregor. 

Mr. Eowland Gardner, of Nantucket, was employed as coast-pilot 

On June 26, we got underway and started down the bay, towed from 
time to time by the United States steamer Mayflower to expedite oar 
passage to the capes. On the 28th of the same month we were clear 
of the Chesapeake, and bound to New York, where we arrived July 1. 
At that port the cadets were granted leave to visit the Centennial, and 
the ship took in stores and ammunition for the cruise. 

July 8, we got under way for New Bedford, where we anchored on 
the lUth of the same month. From that date until your arrival, on Au- 
gust 21, the regular exercises of the cruise were conducted in Buz- 
zard's Bay. A brief visit of one day at Vineyard Haven, and of three 
or four at Newport, made the only break until our return to the capes 
of Virginia, September 5. 

The cadet-midshipmen were disembarked at the academy, September 
18. 

They were, throughout the cruise, stationed and alternated in their 
stations in the same manner as during the preceding summer, and as 
exhibited in my report of last year. The system of instruction was simi* 
lar, and was conducted by the watch-officers, supervised by the executive 
officer and myself. 

Notwithstanding the visit to New York, which caused our arrival in 
Buzzard's Bay to be somewhat later than the year before, the remarka- 
ble prevalence of suitable weather for our work enabled us to accomplish 
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more thau tbeu, and confirmed, ia my mind, the eminent advantages 
possessed by that cruising-ground over all other available ones with 
which I am acquainted. 

The first class of forty-seven members, in charge of the deck, per- 
formed 384 maneuvers, comprising tacking, wearing, box-hauling, chap- 
peliDg, getting under way, and anchoring, an increase over work of last 
year of more than 100 maneuvers. 

The amount of instruction in navigation, too, was quite equal to that 
of the preceding year, and embraced middle-latitude sailing; Merca- 
tor's sailing; course, distance, current; longitude by time-sight, vi; ; lon- 
gitude by time-sights, D ; latitude by meridian altitudes of and D ; 
latitude by circum-meridian altitudes ; latitude by altitudes near noon 
and by Sumner^s method ; times of high water, Sumner's method; times 
of sunset and sunrise; amplitudes, azimuths; latitude by Chauvenet's 
method ; variation and deviation of compass ; construction of Mercator's 
chart ; chart of Buzzard's Bay ; coast chart from Buzzard's Bay to Cape 
Hatteras; rules in regard to buoys, entering harbor; cross- bearings for 
plotting position of ship; chronometer comparisons and interpolations 
for time ; adjustment of sextant. 

In the third class, the instruction in navigation was only extended to 
such as volunteered to receive it, and but five cadets embraced the 
opportunity. They were O. H. P. Belmont, A. B. Clements, E. E. Hay- 
den, R. H. Miner, and E. S. Sloan. 

As the cruise progressed the improvement in the whole bearing of 
the gentlemen of the first class, while handling the ship under sail, was 
very marked, and was a source of great satisfaction to me. 

Saturdays and Sundays were habitually passed iu port, and the cadets 
granted leave to visit the shore. Those who merited the indulgence 
and desired to take advantage of it were permitted, either from New 
Bedford or Hampton Roads, to visit their friends for a week. 

The general conduct of the cadets has been good. Exceptional cases 
have been specially reported. 

I am indebted to the officers charged with instruction for their hearty 
co-operation in the work, as well as to all others for a pleasant and suc- 
cessful cruise. 

Accompanying this report I inclose, in duplicate, the cruise-standing 
of the cadets of the first and third classes, as determined from the 
marks of the several officers. 

Very respectfully, your obedient servant, 

EDWD. TERRY, 
Commander^ United States I^avy^ Commandant of Cadets, 

Rear- Admiral C. R. P. RoDaEBS, 

Superintendent Naval Academy. 



CEUISE OF THE MAYFLOWER. 

U. S. Practice-Steamer Mayflower, (4th rate,) 
Naval Academy, Annapolis, Md., 
September 18, 1876. 

Admiral : In obedience to your order, I respectfully submit the fol- 
lowing report of the summer practice-cruise of this vessel under my 
command : 

On June 21st, the twenty -eight members of the third class of cadet* 
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engineers reported on board for duty. They were immediately watched, 
quartered, stationed, messed, and berthed, and their journals and sketch- 
books commenced. 

The plan of instruction adopted was that the cadets should land at 
the several ports named in your order, accompanied by the engineer- 
officers as instructors, the cadets on these visits to take notes of all that 
was seen, and rough sketches of such objects as directed by the instruct- 
ors. These notes and sketches were transferred from day^ to day to 
their journals and sketch-books. Besides this, they have been instructed 
in the management and working of the machinery of this vessel, at all 
times under the immediate charge of one or both instructors. 

Being in all respects ready for sea, we sailed June 2Gth, in company 
with the practice-ship Constellation. After having accompanied her to 
sea, we proceeded to the navy-yard, Norfolk, Va., arriving June 28. 
Here the cadets inspected the machine and boiler shops, foundery, dry- 
dock, pumpingengines, and the machinery of the United States steam- 
ship Alliance and Coast-Survey steamer Bache. Sailed from Norfolk, 
Va., July 1, arriving at the navy-yard, League Island, Pa., the follow- 
ing day. 

The cadets visited this yard, examining the drawing of the proposed 
building-plans for the foundations, also inspected the sectional doating- 
dock and the iron-plating shop. July 3 we left tbe navy-yard and 
anchored off Philadelphia, Pa. Our visit to this port at this time was 
particularly intended to be made as instructive as possible to the cadets, 
owing to the Centennial Exhibition containing so great a collection of 
machinery from all parts of the world, and other objects of interest to 
engineering officers. The cadets were here divided into two watches, 
these watches visiting the Centennial Exhibition on alternate days, tbe 
watch remaining on board employed in writingup their journals and mak- 
ing the smooth sketches in their sketch-books of the day before. These 
visits continued for twelve days. During that time the most important 
part of the machinery-exhibit was examined by and explained to the 
cadets, and numbers of interesting and instructive sketches taken. They 
particularly examined the large shaft, with crank and couplings, forged 
&om a solid block of crucible cast steel from the cast steel mauufactorj 
of Fred. Krupp, near Essen,Germany ; large steel plates with flanges for 
boiler-fronts ; the exhibit of large tools from William Sellers & Co., of 
Philadelphia, Pa., and from Whiting tfc Co., of Hartford, Conn. ; rotary 
puddling-furnace from Sellers & Co., Philadelphia; the large Corliss 
engine, and a large gear-cutting machine from the Corliss Steam-Engine 
Company, of Providence, R. L, being the one used in cutting the teeth 
of the large wheel of the great exhibition engine ; a model of a circular 
iron-clad, from Kussia ; an exhibit from the Imperial Technical School 
of Moscow, principally intended for the education of mechanical con- 
structors and engineers, and technical engineers, showing by tools and 
models the course of practical instruction ; a large collection of safety- 
boilers, some injectors and turbines ; the exhibit of J. A. Roebling's 
Sons, of Trenton, N. J,, of iron and steel wire rope; the Westinghouse 
air-brake, and manner of operating it ; a variety of rotary and centrif- 
ugal pumps, piston and plunge pumps ; a large variety of blowers for 
furnace-blasts and ventilation ; and a great many other objects of great 
interest and value. 

We next visited the establishments of William Sellers & Co., Bement 
& Sons, W. Cramp & Sons, J. P. Morris & Co., andNeade & Levy, all of 
Philadelphia, where the cadets witnessed the manner of manufactariog 
tbe large tools, engines, boilers, and the construction of iron ships. 
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Having devoted as much time to Philadelphia as possible, we sailed 
July 23, arriving at Chester, Pa., the same day. llere the ship-yard 
aod machine-shops of John lloach & Sons claimed our attention. Every 
facihty was given the young gentlemen to examine the construction of 
the iron-clads Puritan and Miantonomoh, and an iron merchant-ship 
which is being built at this yard. The attention of the cadets was 
directed particularly to the plating, armor-backing, stern-bearing, sea- 
vakes, water-tight compartments, manner of bending and arranging 
the frames, fastenings, &c., of these two large iron-clad vessels. The 
machine and boiler shops, the mold-loft and fouudery were also visited. 
Left Chester July 25, and anchored at Edgemoor the same day. All 
the cadets were sent on shore with their instructors, and examined the 
large bridge-making works of Sellers & Co. From here we proceeded 
to Wilmington, Del., arriving July 26, and visited the ship-yard and 
machine-shops of the Harlan Hollingsworth Company, plate-rolling mills^ 
of Seidell & Jlastings, the Diamond State Iron Company's Works, the 
machine- works of J. M. Pool & Co., machine-shops of Pusey, Jones & 
Co., and the Lobdell Car-Wheel Company's Works. 

At Wilmington the cadets had the opportunity of examining the con- 
struction of the iron-clad Amphitrite, construction of engines, boilers, 
the manner of working the rolling-mills, casting, and operating of the 
puddling-furnaces. Left Wilmington July 30, and arrive^at the New 
York navy-yard the next day. The machine and boiler shops, drawing- 
rooms, foundery, dry-dock, floating dry-dock, and pum ping-engines were 
examined and the objects of Interest explained to the cadets, and 
sketches taken. The machinery of the torpedo-boats Alarm and Intrepid 
and that of the Brooklyn were examined, and a lecture on the peculiar 
kinds of machinery in each carefully given. The iron and ship-building 
establishments of New York and Brooklyn were visited — the Delemater 
Iron- Works, Morgan Iron-Works, Quintard Iron- Works, Continental Iron- 
Works, Chrome Steel- Works, Benton's Steam and Gas Pipe Works, and 
Niagara Steam- Pump Works. They also visited the Brooklyn water- 
works, to witness the working of the large pumps, and Hell Gate, to 
examine the work done there, and to have explained the manner in 
which it is proposed to place the explosives for removing the obstruc- 
tions in the channel of that place. They also visited the New York 
tower and the Brooklyn anchorage of the East Rivejp bridge, now un- 
der construction, and had explained to them the proposed plans for car- 
rying over the wires for and the laying up of the main cables, and the 
method of anchoring these cables was thoroughly explained. August 
19, in obedience to your order, I left New York with this vessel for New 
Bedford, Mass., arriving there the next day ; we found the practice-ship 
Constellation in port, and the following day we accompanied you in the 
flag-ship Constellation to Vineyard Haven ; here the cadets were given 
liberty, and then, on August 22, we proceeded back to New Bedford. 

On the next day this vessel, was inspected by yourself, and on the 
next day we sailed for Newport, E. L, arriving the same night. Here 
the cadets visited the torpedo-station, having the several torpedoes, 
fazes, magnetic batteries, &c., explained to them, and they also witnessed 
the explosion of prepared charges of nitro-glycerine, and examined the 
working-shops of the station. From Newport we went to Providence, 
B. I., leaving and arriving August 28. The establishments of the 
Corliss Steam-Engine Company, Providence Steam-Engine Company, 
American Screw Company, Providence Tool Company's Works, and the 
pompingengines at Providence Hope Station were inspected by the 
cadets, and sketches taken of numerous objects of interest. We sailed 
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from Providence AagustSl, arriving at New London, Conn., that night 
here liberty was given, and we sailed the next day for Cold Spring, N, 
Y., arriving there September 2. The West Point Foundery was 
visited, where the operation of converting the XI inch smooth-bore guns 
into Vlll-inch rifles was carefully examined and sketches made of the 
different stages of construction. Here, also, was seen machinery differ- 
ing from that seen in the numerous shops inspected during the cruise. 
From Cold Spring we went to Newburgh, N. Y., to inspect steam-engine 
works of Stanton & Ward and William Wright & Co. The cadets were 
sent from here by rail to the Greenwood iron-furnaces, where the inter- 
esting operation of roasting the iron-ores and reducing them to pig-iron 
was witnessed ; the utilization of the slag by making from it mineral 
wool was also explained. Leaving New burgh September 7, we ar- 
rived at the New York navy-yard in the evening. Our visit to the yard 
was for coal and other supplies. After receiving the necessary articles 
we sailed September 12 for the Chesapeake Bay and Annapolis, arriv- 
ing here September 15, where, by your order, the cadets were lauded 
to resume their academic studies on the morning of September 18. 

We have been very kindly and courteously received by the command- 
ants and other oflicers of the navy-yards, and by the proprietors and em- 
})lo>ds of the numerous private ship-yards and machine-shops, and by 
the directors find managers of the Centennial Exhibition. I believe the 
cruise has been what you intended it to be, of great value to these young 
gentlemen in their future studies and in their work in the service. 1 
am glad to report that the health of all on board has been excellent, 
and the cadets have conducted themselves creditably, both on board 
ship and on shore. I cannot speak too highly of the support I have had 
from the officers serving with me, Lieut. Duncan Kennedy, the ex- 
ecutive officer. Passed Assistant Engineers W. L. NicoU and David 
Jones, instructors, and Passed Assistant Surgeon A. M. Moore. They 
have been ready and willing at all times, intelligent and zealous in the 
discharge of their several duties, and have, by their courteous and gen- 
tlemanly conduct, added much to the comfort aud pleasure of all on 
board. 1 inclose the report of the professional aptitude and attention 
to duty of each cadet on board. 

I am, sir, very respectfully, your obedient servant, 

H. L. HOWISON, 
Commander^ Commanding. 

Rear-Admiral C. R. P. Rodgers, U. S. N., 

Stqyermtendent United States Naval Academyy Annapolis^ Maryland. 



No. 3.— BCREAU OF YARDS AND DOCKS. 

Bureau of Yards and Docks, 

Navy Department, 
WashingUmy J>. 0., November 3, 1876. 
Sir : I have the honor to submit the annual report of expenditures 
at the several navy -yards and stations under cognizance of this bnreaa^ 
during the fiscal year ending June 30, 1876. Also estimates for im- 
provements, repairs, general maintenance, contingent and civil estab- 
lishment at the several yards and stations during the fiscal year ending 
June 30, 1878. 
I beg leave to call your attention to the statements aud recommenda- 
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tions of my last anoual report, notably to that part of it which recom- 
mends that the New York navy -yard be preserved in its entirety, and 
to my opinion as to the necessity of at once commencing the building 
of a repairing-basin at League Island. 

No appropriations for the improvement of navy-yards, with the ex- 
eei)tion of an insufficient appropriation for the dry-dock at Mare Island, 
and for improvements at League Island, have been made for some 
years, and the amounts for preservation and repairs of the valuable 
public buildings within the yards have been steadily decreasing. As a 
legitimate consequence of this unwise economy, the public works in all 
the navy.yards need extensive repairs,, and the necessity for costly and 
more extended reparations will grow greater from year to year unless 
appropriations adequate to the thorough repairing of workshops, build- 
ings, wharves, dry-docks, walls, &c., be promptly made. I beg to 
present without comment a schedule of the appropriations under the 
heads of " Maintenance of yards and docks," ''Repairs and preserva- 
tion," and " Contingent" for the past five years. 

Amounts ajypropriated for repairs and preservation^ general maintenance^ and contingent. 



Yean. 



1873-'73 
1873-74 



Repairs and General Contingent, 
prebervation. ■ maintenance. ^ * 



$815.000 00 
666,260 00 
500.000 00 
500.000 00 
100,000 00 



$900,000 00 
860,000 00 
760,000 00 
760,000 00 
440,000 00 



$40, 000 00 
40,000 00 
40. 000 00 
20.000 00 



I have the honor to submit herewith the bureau's estimates for im- 
provement and repairs for the fiscal year ending June 30, 1878. 

In preparing the estimates I have endeavored, to the best of my 
judgment, to recommend such objects only as I deem of the first im- 
portance to the welfare of the service. 

KITTERY, ME. 

The small amount allotted under appropriation " repairs and pres- 
ervation" has been judiciously expended, and the most important and 
costly objects have received especial attention. Ship-houses, built many 
years ago, are becoming weak, and high winds strain the roofs, break 
the slates, open joints, and expose the frames to dampness and decay. 

The dock-piers of wood, built in 1851, require extensive repairs. 
Machine-shops and store-houses have been examined, and many impor- 
tant repairs completed. Drains have been excavated through ledge to 
convey water away from machinery liable to be damaged in saw-pits. 
Bridges and landing-stages have been kept in repair for present use. 
The slating of all the buildings has been thoroughly examined and 
repaired. Many of these repairs have been temporary, the sum allotted 
having been inadequate to make satisfactory and thorough work. 

There has been expended at this yard under the appropriation 
"repairs and preservation," during the fiscal year ending June 30, 1876: 

Formaterials |7,223 82 

For labor 13,322 84 

Making an aggregate of $20,546 66 
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The amount expended nnder the head of ^< General mainte- 
nance " is : 

For materials $13,407 49 

For labor 59,548 92 

Making an aggregate of $72,956 41 

The. amount expended under the head of "Civil eRtablishment ** is 5, 000 93 

Making a total expenditure of 98,504 00 

The estimates submitted by the authorities at the yard for the fiscal 
year ending June 30, 1878, are, for — • 

Repairs and preservation #58,750 

General maintenance e5,350 

Civil establishment 3,700 

Making an aggregate of 147,800 

The very limited amounts allotted to this yard for repairs and pres- 
ervation during the last two fiscal years, although expended to the best 
possible advantage, have been quite insufficient to make all the repairs 
actually needed; Objects of the first importance have been attended 
to as far as the funds would admit, but many of the minor works have 
necessarily been delayed for further appropriations. 

BOSTON, MASS. 

^o appropriation was made for permanent improvements at this yard, 
and the expenditures during the fiscal year ending June 30, 1876, were 
confined to the necessary repairs of existing buildings, docks, wharves, 
roads, &c., and these have received such attention as the limited amount 
alotted wc^ld allow. 

The amount expended under head of " Eepairs and preservation ** dur- 
ing the fiscal year is : 

For materials $17,716 37 

For labor 34,112 92 

Making an aggregate of • $51,8*29 29 

The amount expended under the head of " General mainte- 
nance " is : 

For materials $29,779 60 

For labor 85,473 23 

Making an aggregate of 115,252 83 

The amount expended under head of " Civil establishment "is 6, 546 90 

Makings total expenditure of 173,629 02 

The estimates submitted by the authorities of the yard for new im- 
provements, repairs and preservation, general maintenance, and civil 
establishment, are, for — 

New improvements $463,106 55 

Repairs and preservation 109,000 00 

General maintenance 141,550 00 

Civil establishment 8,650 00 

Making a total of 722,306 55 

There has been no special appropriation for works of improvement at 
this yard for several years past. Some of the objects fwr which esti- 
mates are submitted from the yard are regarded as very necessary for 
the protection of the public property, and as additions to the facilities 
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for performing the current work of the service. Estimates for such as 
are deemed of pressing necessity by the bureau are submitted in another 
part of this report. 

NEW LONDON, CONN. 

At this yard there has been expended during the past iiscal year^ 
under appropriation " navy -yard, New London :" 

For materials .• $7,315 28 

For labor 41,681 03 

Making an aggregate of $4S,996 31 

The amount expended ander head of " General maintenance/' is 6, 720 76 

Making a total expenditure of 55,717 07 

The above amount, under head of " Naval station, New London," was 
expended in grading; the site, completing store-house, and erecting tem- 
porary buildings for stables, blacksmith's shop, and extending watch- 
house. 

The estimates submitted by the yard authorities for the year ending 
June 30, 1878, are, for— 

Naval station, New London $457,500 

Bepairs and preservation 3,469 

General maintenance 26,375 

Civil establishment 7,230 

Making an aggregateof $494,574 

NEW TOBK, N. Y. 

During the fiscal year ending June 30, 1876, there was expended at 
this yard, under appropriation *' repairs and preservation :" 

For materials 810,641 60 

For labor 72,464 66 

Making an aggregate of $83,106 26 

Under the head of " General maintenance,'' the amount ex- 
pended was — 

For materials $23,848 72 

For labor 112,752 75 

Makingan aggregate of 136,601 47 

The amount expended for civil establishment is 7, 576 24 

Being a total expenditure for the year of 227,283 97 

There was no special appropriation for objects of improvement, and 
the expenditures upon buildings, docks, wharves, &c., have been con- 
fined to the allotment for " repairs and preservation.'' These expend- 
itures have been made judiciously, and with due regard to the public 
interests. Eepairs have been made where most needed, upon the prin- 
cipal buildings, docks, wharves, roads, and bridges, and a considerable 
amount has been expended in dredging and removing obstructions from 
the channels. The earth removed from the channels has been utilized 
in filling up low places and grading upon the flats near Washington 
avenue. The buildings in the yard are generally in fair condition. 

The estimates submitted by the yard authorities for the fiscal year 
ending June 30, 1878, are, for— 

New works of improvement $596,633 27 

Repairs and preservation 134,500 00 

General maintenance 176,350 00 

CivU establishment 7,800 00 

Making a total of $915,283 27 
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This important yard, located at tbe great commercial center of the 
country, possesses some advantages over all others, and has many facil- 
ities for the execution of the public work; other improvements are 
needed to make the establishment complete, for some of which the yard 
authorities have submitted estimates, and from these the bureau has 
selected such as it deems of most pressing necessity, estimates for 
which will be found in an another part of this report. 

LEAGUE ISLAND, PA. 

By authority of an act of Congress the old navy -yard at Philadelphia 
was sold at public auction on the 2d day of December, 1875. Prior to 
this sale arrangements were made for the removal of all materials, stores, 
and other public property from the old yard to League Island. The 
United States steamer Antietam was fitted up as a store-ship, and all 
the property belonging to the United States under charge of the Bureau 
of Equipment and Eecruiting was placed on board, and the vessel was 
towed to League Island, and moored in the back channel, where she 
now remains. A permanent store-house for Bureau of Yards and Docks 
having been erected at the island, all the materials and stores belong- 
ing to that bureau were transported to League Island, and properly 
stowed in store. Xo buildings having been erected for the reception of 
property in charge of other bureaus, temporary buildings were hastily 
constructed for the protection of property in charge of the Bureaus of 
Construction and Eepair, Steam-Engineering, Ordnance, Medicine and 
Surgery, Navigation, and Provisions and Clothing. The large quantities 
of materials and stores under charge of these several bureaus were re- 
moved as expeditiously and economically as possible. The two ship- 
houses were taken down, transported to League Island, and re-erected ; 
the largest as a ship-house for building purposes, the other as a store- 
house for Bureau of Construction and Eepair. 

Some other buildings were removed to League Island and re-erected,, 
others were taken down and the materials transported to the island 
prior to the sale of the old yard. These old materials will be utilized in 
future constructions as far as available. 

The amounts expended at this yard during the fiscal year ending 30th 
June, 1876, are, under head of " Navy-yard, League Island: " 

For materialB $51,878 95 

For labor 125,002 45 

Making an aggregateof $176, tHl -10 

Under the head of " Eepairs and preservation :" 

For materials 18,942 41 

For labor 96,682 75 

Making an aggregate of 115 625 16 

Under the head of "General maintenance :" 

For materials 22,577 26 

For labor. 52,940 43 

Making an aggregateof. - 75,517 09 

Under bead ot" Civil establishment" 5,245 46 

And under the head of "Contingent" ..^ 5,234 40 

Making a total of. 378,504 IL 
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The estimates submitted by the authorities of the yard for the fiscal 
year euding 30th June, 1878, are — 

For works of improvement $1,760,800 

For repairs and preservation 60, 000 

For general maintenance 64, 950 

For civil establishment 7, 900 

Making a total of 1,893,650 

The civil engiDcer says, in submitting estimates for the large sums 
of money deemed necessary during the next fiscal year for the construc- 
tion of the important works designed for the improvement of this navy- 
yard, -it may be proper to briefly mention the leading principles that 
have governed in determining the amounts and objects of the several ap- 
propriations recommended. 

The original plan, in deciding upon the abandonment of the old Phil- 
adelphia navy-yard and the selection of this island as the site for 
another yard, was that here should be erected a vast industrial estab- 
lishment, designed upon the most extensive scale for the construction 
and fitting of vessels of war and the manufacture of all the appliances 
of naval warfare. 

This original design was kept well in view by the board of civil engi- 
neers convened in 1873 to prepare the general plan for the development 
of a navy yard at this point. The plan then made, and according to 
which all permanent improvements thus far have been built, is so ar- 
ranged as to admit of the construction at first of a very small working 
navy yard, but one yet capable of being afterward almost indefinitely 
extended without altering or demolishing the works first built. 

But few permanent improvements under this plan have yet been 
made, and the works now in progress are largely of a temporary char- 
acter, intended to place the yard as soon as possible in working order, 
or in a condition to repair, and possibly to build, in a small way, wooden 
vessels for the Navy. These temporary preparations being well ad- 
vanced, attention should now be given to the development of the orig- 
inal plan with as much rapidity as possible. 

In carrying out this great design, the few permanent buildings already 
erected should, as soon as possible, be supplemented by other works 
even more expensive and difficult of construction and more important 
in their uses. The first and most important of these undertakings are 
the Delaware River quay- wall, the floating-dock basins, and ship-build- 
ing ways. During the past fiscal year plans, specifications, and esti- 
mates have been prepared for the first two of these objects. 

The active operations of the year in the execution of the various 
permanent and temporary improvements already made, and in the prep- 
aration of plans and estimates for those improvements, and for others- 
now in progress, have left but little time for considering and designing 
works for future improvements. In addition to the plans named, how- 
ever, plans have been prepared for a complete system of sewerage and 
drainage for the yard, and other designs for various yard-buildings are 
in progress. 

From these plans, and others of a preliminary character, the forego- 
ing estimates have been prepared ; the estimates include all the works 
of improvement that probably can be executed during the fiscal year 
with advantage to the interests of the Government. 

WASHINGTON, D. C. 

The law making appropriations for the fiscal year ending 30th June, 
1876, prohibited the expenditure at the Washington yard of any por- 
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tion of the amouat appropriated under head of " Eepairs and preserva- 
tion." There was a small balance of allotment for the previous year, 
-which was unexpended, bnt some works were in progress at the com- 
mencement of the fiscal year, which were continued until the remaining 
balance was exhausted. 

The amount expended under head of '^Eepairs and preservation" is, 
ibr — 

Materials $1,105 89 

Labor 695 86 

Making an aggregate of .\. §1,^1 75 

General maintenance, for materials 11,297 45 

Labor 52,795 80 

Making an aggregate of 64,093 25 

And for civil establishment 4,654 31 

Being a total expenditare of 70,549 31 

The entire failure of an appropriation for repairs and preservation for 
the last, and the very limited amount allotted for the present fiscal year, 
Las compelled the postponement of many repairs to the various build- 
ings which are absolutely necessary for the protection of the public 
property, and consequently a larger sum will be required for the next 
fiscal year. 

The estimates submitted by the yard authorities are — 

For repairs and preservation 853,475 

For general maintenance 75,000 

For civil establishment 3,700 

Making a total of 132,175 

This yard is well supplied with buildings and machinery, and nothing 
is asked for new improvements ; many of the buildings require minor, 
and some of them extensive repairs, and the amount estimated is be- 
lieved to be no more than is necessary for the proper protection of the 
public property. 

NOEFOLK, VA. 

There was no appropriation for improvements at this yard, and the 
limited amount allotted under repairs and preservation has been jadi- 
ciously and economically expended in making such repairs to the vari- 
ous buildings, docks, &c., as were indispensably necessary. 

The amount expended during the fiscal year ending 30th June, 1876, 
under the head of " Eepairs and preservation," is— 

For materials $21,924 70 

For labor 35.030 64 

Making an aggregate of $56,955 34 

The amount expended under the head of "General mainte- 
nance ^ ] 



For materials $18,374 SS 

For labor 69,063 26 

Making an aggregate of 87,43^ U 

Under the head of " Civil establifethment " there was expended 5, 051 00 

Making a total expenditure cf 149,444 49 
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The estimates siibraitted by the authorities of the yard for the fiscal 
year eudiug Juue 30, 1878, are, for — 

Worka of improvement $341,209 75 

Repairs and preservation 111,764 05 

General maiuieuance 96,786 15 

Civil entabliah men t 7,600 00 

Making a total of 557,369 95 

This is one of the most important navyyards, and bat few appropria- 
tions for its improvement have been made for several years past; tlie 
objects for which these estimates are submitted are all important, and 
their construction at an early day is much desired, as they will contrib- 
ute largely to the efficiency of the yard. 

PENSACOLA, FLA. 

It became necessary during the past year to erect temporary buildings 
for hospital purposes for the accommodation of yellow-fever patients, 
the old hospital-buildings having been destroyed during the war. Some 
temporary buildings in the yard were used for yellow-fever patients in 
1874, and in consequence of their proxiuiity to the quarters several val- 
uable officers and men fell victims to the disease. These buildings were 
therefore destroyed and new buildings were erected outside of and re- 
mote from the yard. !No other new works have been constructed during 
the past fiscal year. 

The amount expended under the head of ^'Repairs and preservation" 
is — 

For materials $11,907 51 

ForUbor 3'2,512 72 

Making an aggregate of $44,420 23 

Under the head of "General maintenance" is — 

For materialf) 18,310 05 

For labor 46,681 50 

Making an aggregate of 64,991 55 

The new hospital buildings were built ander contract and charged to con- 

tingent, and cost 18,872 00 

Amount expended under civil establishment 2, 001 00 

Making a total expenditure of 130,*J84 78 

• Estimates are submitted by the authorities of the yard for the fiscal 
year ending June 30, 1878: 

For works of improvement $81,440 10 

For repairs and preservation 9d,445-91 

For general maintenance 77,503 36 

For civil establishaient 8,500 00 

Making a total of 265,889 37 

If this yard is to be kept in active operation, the objects estimated for 
^re very desirable and necessary ; but if not, they may be deferred for 
Tuture consideration. 

HABE ISLAND, CAL. 

There has been expended at this yard during the fiscal year ending 
Jane 30, 1876, for objects of improvement : 

For materials $101,282 05 

Forlabor 71,794 29 

Making an aggregate of $173 076 34 

5 N 
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Under the head of '^Bcpairs' and preservation" there has 
been expended — 

For materials $15,362 5f> 

For labor 50,4b6 68 

Makiogan aggregate of $65,849 24 

Under the head of ''General maintenance:" 

For materials ^ 24,367 70 

For labor 80,481 94 

Making an aggregate of 104,849 64 

Under the head of Contingent " there has been expended 18,411 57 

Under the head of " Civil establishment" 0,246 93 

Making in all a total of 368,432 72 

The only works of improvement which have been in progress during 
the year are the excavated stone dry -dock and the iron-plating shop. The 
comparatively smviH amount appropriated for these important works has 
been entirely insufficient to enable the bnreau to make much progress 
toward their completion, almost the whole of the appropriation having 
been expended within the first six months of the fiscal ye.ir, and the 
necessary suspension of work on the dry-dock is greatly to be regretted, 
and will cause delay in its completion and additional cost in the con- 
struction. 

Estimates have been submitted by the authorities of the yard for the 
fiscal year ending June 30, 1878, for — 

Works of improvement $1,647,085 61 

Repairs and preservation 159,000 00 

General maintenance 116,560 00 

Civil establishment 9,200 00 

Making a total of 1,931,845 61 

sagkett's habbob, n. t. 

The expenditures of thid station during the fiscal year ending 30th 
June, 1876, were for the proper preservation of the public property, and 
amounted to $913.77. 

Some of the wharves and buildings having been recently damaged by 
a severe storm, the sum of $2,000 is required for the necessary repairs. 

KST WEST, FLA. 

At this station necessary repairs have been made to the wharves and 
buildings, and the amount expended during the fiscal year ending dOth 
June, 1876, is : 

For repairs and preservation $3,720 00 

For general maintenance ' 2,336 04 

Making an aggregate of 6,056 04 

Estimates have been received from the authorities at the station for 
the fiscal year ending 30th June, 1878 : 

For repairs and preservation $18,639 30 

For general maintenance S, 106 OO 

Making Aitptal of 26,744 30 
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NAVAL ASYLUM. 



Tliere were, on the 1st July, 1875, 127 persons, inclnding officers and 
attendants, borne on tbe rolls of the asylum. During the year 24 bene- 
ficiaries have been admitted, 13 have died, 3 were dismistsed, 5 left at 
their own request, and 2 were sent to the Government Hospital for the 
Insane. 

During the past fiscal year proper care and attention have been de- 
voted to the comfort and welfare of the beneficiaries, and as a general 
rule they conduct themselves with propriety, and appear contended and 
gratefnl for the provisions made by the Govern.ment for their support. 

Cases of insubordination occur occasionally, but these are suppressed 
by a rigid enforcement of the regulations of the institution. 

The expenses of the institution during the past year are: 

For sabsisteDce $19,474 64 

For cloth in «<, tobacco, Ac 13,139 47 

For attendants..-.. 7,617 05 

For niiscellaneons items 7, 151 48 

For repairs 4,685 64 

For care of grounds 854 00 

Total expenditnre 52,9^ 28 

Estimates have been submitted by the governor of the institution for 
its support during the fiscal year ending June 30, 1878, amounting to 
«80,335. 

No. 1. — Report of expenditures at navy yarda^ataiions, and Naval Asylum for fiscal year end- 
ing June 30, 1876. 









AppropriatloBf. 






Yards and 11811001. 


1 
1 




• 


1 


a 

6 


Total 


Portamoath, N. H 




$20, .546 66 
51,829 29 


$72.9.56 41 

115,252 81 

6, 720 76 

136,601 47 

75. 517 69 

64,093 85 

87,438 14 

64,991 55 

104,849 64 

913 77 

2,336 04 


$5,000 93 
6,546 90 




$98,504 00 
173.6«02 

55. 717 07 
287,883 97 
378.504 11 

70,549 31 

149, 444 48 

130,284 78 

368,439 72 

913 77 


Boirton Mma 






Sew London, Goun .......... 


$48, 996 al 




New York, N. Y 


83, 106 26 
115,625 16 
1,801 75 
S6, 955 M 
44,480 23 
65,849 24 


7. 576 24 
5,245 46 
4.654 31 
5.051 00 
2,001 00 
6,245 93 




I>affve Island 


176,881 40 


$5,234 40 


Wsahington, D. C 


Norfolk, Va 


'"i8,"872'66' 
18,411 57 






Mare bland, Cal 


173,076 34 


Sackett'g Harbor 


K«']rWe«l 




3,720 00 






6,056 04 
58,999 88 


Naval Asylum 


55,922 28 
















Total 


451.876 33 


443, 853 93 


731,671 55 


42,331 77 


42,517 97 


1,718,24155 
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* No. 4. — Estimales received ftom navy yards^ stations, and Naval Asylum for fiscal year ending 

, Jiiwe30, 1878. 



YardM and utatloDii. 



PortHDontfa, N. H 

Bonton, MaHH 

New London. Conn 

New York, N. Y 

Leaj^ne iHland, Pa 

WaMbington, D. C 

Norfolk, Va 

Pensacola, Pla 

Mara iHland, Cal 

SacketfH Harbor, N.Y. 

Key We»t, Fla 

Naval Aaylum, Pa , 



Total. 



Appropriations. 



Yard improTe-i Repairs and Genrml maiu- Ciril estab* • 



Total. 



menu. praservatiou. 



$463. 106 55 

457, 500 00 

596. 63:) 27 

1, 760, 800 00 



341.209 75 

81,440 10 

1. 647. 085 61 



80,335 00 



5,428,110 28 



$58, 750 00 

109,000 OO 

3. 469 00 

134, 50U 00 

60, 000 00 

53, 475 00 
111.764 05 

98. 445 91 

159, 000 UO 

2,000 OU 

18, 639 30 



809, 043 26 



tenance. I liithment. | 



$85, 350 00 

141.550 00 
26. 375 00 

176, .350 00 
64, 950 00 
75. IKH) 00 
96.78'> 15 
77. .'i03 36 

116,560 00 



8, 105 00 j 



700 00 I 
650 00 I 
230 00 
800 00 I 
900 00 ' 
700 00 I 
600 00 ' 
500 00 I 
2U0 00 I 



$147.800 00 
722, 306 55 
494, .'i74 W 
9i5.2!<i ?7 

1, 893, h&l no 
132. 175 00 
557. 359 •« 
265, 8t« 37 

1,931.845 61 

auw no 

96, 744 30 
80.335 00 



868. 529 51 ' 64, 280 00 i 7, 169.963 (& 



No. 5. — Detailed estimateSj from navy yards and stations j for repairs and preservation for tke 
fiscal year ending June 30, 1878. 



Objects. 



Yard-bnildlngR 

OfBcers' quarters 

Wharves, brklgvs, landings, and 

boats 

Koads, walks, (ratters, and drains 

Fences and walls 

Cranes, scows, and derricks 

Furnaces, forges, beuting-appa* 

ratns, &c 

Tracks and scales 

Water and gan works 

Bradging and scowing 

Dry-dock 

Miscellaneous repairs 



Total. 



I 



$l.'5,000 00 
5,000 00 

12,000 00 
6,000 00 
1,000 00 
5,000 00 

5^000 00 

250 00 

1.500 00 



3, OOi) OO 
5,000 00 



58,790 00 



$40. 000 00 
SvOOO 00 

12.000 00 
8. 500 00 
2,500 00 
3,000 00 

5.500 00 
5^000 00 
5, 500 00 
8.500 OO 
5,000 00 
8,500 00 



109, 000 00 



a 

s 

o 



$.'00 00 
400 00 

400 00 
544 00 
500 00 



125 00 



3, 469 OU 






$25. 000 00 
2.500 00 

40, 000 00 
10.000 00 
10. 000 00 
5,000 00 

7.500 00 
2, 000 00 
5,000 00 

15, 0(K) 00 
2,500 00 

10.000 00 



134, SCO 00 



5 

• 

5 



a 



$14,000 00 
3U0 00 

12.000 00 

10,000 00 

1,000 10 

3,000 00 

1,500 00 

2,5;'0 00 

700 00 



^.OiTOOO 

400 00 

1,200 PO 
175 10 

10.000 no 

500 00 

a, 000 00 

3, son (») 

HKi 00 

10. 090 00 

2,5'«0 (*> 



60, (XK) 00 I 53. 475 HO 



5. 000 00 I 
10.000 00 ' 



Objects. 


Noifolk. 


Pensacola. 


1 

5 


Sackett's Harbor. 


1 


Total. 


Yard-bnildlngs 


$42,821 34 
8, 742 85 

7.821 08 
15.971 16 
5, 948 85 
7,785 43 

732 80 
2. 088 43 
3,296 98 
10, 829 87 
1., 305 82 
4,419 44 


$27,393 89 
25, 039 64 

18. 321 75 

5. 8.% 00 

6, 500 63 

677 00 

427 00 

1,025 00 

965 00 


$17,000 00 
10,000 00 

10.000 00 
8. 000 00 
6.(00 00 

10, 000 00 

2.000 00 
4,000 00 
4.000 00 
20.000 00 
5O,O(K).00 
18, 000 00 


$2,000 00 


$1.736 60 


$208.452 03 
58,282 4* 

129.7iri 33 


Officers' qnart«*rs 


Wharves, bridges, landings, and 
boats 




15, 972 50 


Roads, walks, gnttcrx, and drains . 




63.04H |(i 


Fences and walls 






43. 44^* 4d 


Cranes, scuws. and dprrirks 






34.96e 43 


Furnaces, forges, heatiugappa- 
ratns. Sec ........ ... 






24 784 80 


Tracks and scales 




930 00 


17.«93 4^ 


Water and gas workH 




24,4r>l ** 


Dredging aud scowing 






54 429 rn 


Dry -dock 


420 00 
10.918 00 






77,225 rt 


Miscellaneous repairs 






70,337 44 




; 




Total 


111,764 05 


98, 445 91 


159,000 00 


2,000 00 


18,639 30 


80 9, W3 26 
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No. 7, ^-Bureau's estimates for navy yards^ stations j and Naval Asylum for the fiscal year 

ending June 30, 1^78. 





Appropriations. 


Yards and 8t«tioni. 


I 


a g 


o 


1 

If 

"> 

3 


•2 

a 

& 

c 

1 


1 


Portflmouth ,..- -. 




$58,750 

109. OOO 

3. 469 

134, 5«I0 

60, (K»0 

53. 475 
1 1 1, 764 

98. 445 

159. OHO 

2.000 

18.639 


$85,350 

141. 5.% 
96,375 

176. 350 
64.950 
75. 000 
96. 786 
77, 503 

116. 56U 


$3,700 
8,650 

7.2:jo 

7.800 
7.90(» 
3,700 
7 600 
8,5"0 
9,200 




$147. pOO 
354» AS5 


BoMton 


$100,255 


New London ............................. 


37,<a4 

am, 6« 

7r^ fiV) 


New York. 


287.9f>3 
655, 800 


].i(*aflru6 Ixland ..•>.. ...... .. . 


Wat^hington 


\J2 175 


Norfolk 


106,618 
3H, 357 
902,047 


S-'i T^'S 


PeoHacola 


»2.ffl5 


Mnrd I^lnnd ............................... 


1 186 t'crr 


Hackett'H Harbor 


S liOO 


Key Wfbt 




1,605 






$56,006" 


20 'i44 


Naval Asylum 


63.597 


6.i. 597 


Contloffent ................................ 


50,000 












Total 


2, 154, 651 


809, 042 


862,029 


64,280 


50,000 


3. 940. 002 





The aggregate amount of the estimates from the various yards and 
stations for improvements is very large, being $5,347,775.28 ; and the 
bureau, aftercareful examination, has reduced this amount to$2,091,054f 
which sum is recommended to be expended «it the following yards, and 
for the objects named : 

At the BoHton yard. 

For bonndary-wall |52,434 00 

For yards aod docks, blacksmith-shop 10, 55:J tH» 

For tracks and cars 5,0OU CO 

For new lloor to rope-walk 32,269 00 

Total 100,255 00 

An appropriation for the boundary-wall on the southwesterly side of 
the yard is regarded as most urgently required for the protection and 
safety of the large amount of ]mblic property stored in the vicinity. 
At this point the Government property is bounded by property belong- 
ing to the Fitchburgh Railroad Company, on which is stored a large 
quantity of coal. The present division is an old, dilapidated wooden 
shed and fence, affording no protection whatever against the ingress of 
depredators who may desire to enter the yard for plunder or for in- 
cendiary purposes. This old fence is 450 feet long, reaching to deep 
water, and should a fire occur there, either through accident or design, 
the loss to the Government might be immense. 

A blacksmith-shop for the use of the Bureau of Yards and Docks i« 
greatly needed. At present all its work is done in an old shed, very 
inconvenient and dangerous, and it is very desirable that all the old 
temporary buildings should be removed from the yard as soon as i)os- 
sible, as they are unsightly, inconvenient, and unsafe. 

The appropriation for tracks and cars is of much importance. The cost 
of transporting heavy articles over common roads is very great, and the 
extension of these rail-tracks through the yards generally will a(M 
greatly to our facilities, anci effect great economy in the expenditures 
for transportation. 

The floor of the large rope-walk is in a wretched condition, and shooW 
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» 
be renewed at once. In its present state the manufacture of cordage is 
much impeded, from frequent giving way of tlie floor and the time ex- 
pended in necevssary temporary repairs. Tliis is the only rope-walk 
belonging to the Government; its machinery is good and the building 
should be kept in good repair. 

A t the New Yorlc yard. 

For tiniber-sbed S80,754 

For timber and knee basin 1*22,73*2 

For retaiuiut; crib-work at Washington avenue 84, 4i>7 

Total 287,963 

The object of first importance and necessity at this yard is an increase 
in tbe accommodations for the storage of timber and plank, large quan- 
tities of which are now in the yard, unprotected from the effects of the 
weather and subject to rapid decay. The loss occasioned by the dete- 
rioration of this valuable aud costly material would soou equal the cost 
of the building, and the early construction of this shed would therefore 
be a matter of economy. 

The accumulation of large quantities of very valuable liVe-oak timber, 
by the annual deliveries at this yard, constantly increases the neces- 
sity for a proper place for its deposit and protection from the damaging 
effects of exposure. This timber requires water-seasoning, and the 
present dock is entirely too limited in extent to receive the timber now 
ou hand, and consequently much of it is exposed to the weather, besides 
occupying valuable space in the yard much needed for other purposes. 
It is hoped that the appropriation for extending this basin will be 
made. 

Ketaining cribtcorlc along houndaryline from tlie channel to Washington 
avenue. — The length of this line is 700 feet, and borders on a slip 70 
feet wide, belonging to the city of Brooklyn. Tbe authorities of that 
city and the harbor-commissioners have complained, and still complain, 
that the alluvium from this unprotected water-front of the Government 
lauds is constantly passing into their slip, and also into the channel, and 
obstructing general navigation in that quarter. It is to obviate these 
complaints, and to protect and improve the Government property, that 
an appropriation is asked for this object. It is proi>osed to construct a 
crib-work 60 feet within the Government line, by which arrangement a 
slip CO feet wide will be secured, and the inside of the crib-work would 
form the northerly boundary of the timber- basin, and upon which tim- 
ber could be landed in close proximity to the basin. The object is a 
very important one, and would add greatly to the protection and use- 
fulness of that section of the yard. 

At League Island^ Pennsylvania. 

For coraraencing quay-wall on Delaware front J 137, 500 

For commencing floating-dock basin 413,300 

For grading, graveling, aud paving , 9r>, 000 

For embankments -5,000 

For temporary roads and tracks 5, 000 

Total 655, SOO 

In executing the plan proposed for the ^development of this yard, one 
of the first objects of improvement will be the construction of a perma- 
nent quay-wall along the Delaware front ; this will protect the yard 
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f 
from inundation in that quarter, provide landing-places for materials, 
and berths tor vessels; and the early commencement of its coustractiou 
is regarded of great importance, as it is a work of great magnitude, 
and will require largo appropriations and much time for its entire com- 
pletion. 

The commencement of the floating dock basin is a work that shpuld 
be provided for at once, as there are no means at present by which ac- 
cess can be had to the bottoms of vessels requiring repairs. We have a 
floating dock at the yard, but there is no phice yet prepared for its use, 
and, unless an appropriation is made at once to secure a proper place 
for its operation, the dock will remain useless and subject to great dete- 
rioration. 

The amount asked for grading, graveling, and paving is much needed; 
about twenty-nine acres have been filled in from the excavations in the 
back channel, and tlie material is of such a character as to require a 
covering of gravel, and the streets and avenues require paving to ren- 
der them passable in wet seasons. 

The small amount asked for embankments is absolutely necessary to 
keep them in a proper state of security. The failure of these embank- 
ments during Jhe freshets caused the overflow of the large part of the 
island, which is attended with great expense and delay in the construc- 
tion of the improvements authorized. . 

The present condition of the surface of the yard is such as to pre- 
clude the possibility of heavy hauling without the aid of rail-tracks. 
Quite a large amount of these tracks has been laid with great advan- 
tage and economy to the Government, and their extension and repair is 
indispensable for the transportation of all the large quantities of mate- 
rials required iu the construction of the various works of improvement. 

At Xorfolk navy yard. 

For construction of tiniber-sbed No. 32 $53,306 

For construction of timber-shed No. 33 53,306 

Total 106,612 

The small amount of accommodaticms for the storage and protection 
of timber at this yard is a source of great loss ami inconvenience. 
Very large quantities of costly and valuable timber have been accumu- 
lated here for future use, most of which is exposed to the weather and 
subject to rapid decay. This timber cannot always be readily obtained 
when wanted, and it is a wise policy to keep a good stock on hand, that 
it may be thoroughly seasoned when needed for use. Tuese approprLi- 
tions are regarded as of great importance and necessity. 

At tlie Fensa^cola navy-yard. 

For timber-sbed No. 11 $:W,357 

This timber shed is much needed for the protection of timber and 
lumber belonging to the Bureau of Yards and Docks. This bureau has 
barely storage-space for the protection of a small quantity of planed 
lumber; all its rough timber and lumber is exposed alternately to the 
rays of the sun and the heavy rains, which in this climate causes rapid 
decay and much h)ss. 

The cost of this building \Yould soon be saved by a proper protection 
of the material from the effects of the weather, which are very dam- 
aging. 
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At tJie navy-yard J Mare Island. 



For con tin oat ion of Rtone dry-dock $650,000 

For removal of gas-holder and gas-works 6,750 

For coiupleting reservoir and water-pipes 37, 297 

For roads and pavements 68,000 

For dredging channels 40,000 

For commencing qnay-wall and wharves 100, 000 

Total 902.047 

In consequence of the very insuffieient appropriation for the dry- 
dock last year, it has progressed bnt little beyond the mere provision of 
the granite of the floor, and with this exception it remains in about 
the same condition it was in at the date of the last annual report. 

The appropriation for the present fiscal year is, in proportion to what 
the completion of this great and expensive work will cost, a very small 
one, being barely sufficient to protect the works. durinor the year; con- 
sequently, it cannot be presumed to be much forwarded by this trifling 
sum. The reasons for asking for and recommending a liberal amount 
for carrying it vigorously on in future are very*obvious. The peculiar 
cireuDivStances under which a dry dock must be built render its con- 
struction one of much risk, and therefore demand, for its avoidance as 
far as possible, ))rompt and continuous operiitions. The whole founda- 
tion and a very large portion of its masonry resting upon a level many 
feet below tide-water, require protection, while being laid, by a coft'er- 
dam of a necessarily temporary character, the continuation oV which is 
not calculated upon except for about the time that its use ought to be 
required ii) the uninterrupted construction of the work it is intended to 
secure. Its iron fastenings are exposed to the corrosive action of salt 
water, and thus, sooner or later, must become too weak for its safety. 
Other influences, of water-pressure, the action of waves, and general 
wear and tear in the course of time, must add their impairing efiects 
and impose the necessity of continued repairs, the cost of which in- 
creases in proportion to the length of time such structures are main- 
tained. If, in consequence of the want of proper appropriations, the 
completion of this work is delayed until this coflerdam should so far 
deteriorate as to give way under the pressure imposed upon it, the con- 
sequences would be very disastrous and involve a serious loss to the 
Government. 

It seems ])roper to state, as an additional reason for the speedy com- 
pletion of this work, that the sectional wooden dock, on which we at pres- 
ent solely depend for docking vessels, cannot be relied upon much 
longer without very extensive repairs, if not absolute renewal. In 
either case the cost of such work must be great, and wisdom would 
seem to dictate its prevention by carrying the stone dock at once to 
completion for use. 

With these views, the Bureau strongly urges the provision of suflBcient 
means for pushing the work during the coming fiscal year, as far as it 
can be carried. If the stone for the entrance can be provided and laid 
and the caisson furnished, the structure can be put in a suitable state 
for completion the following year, provided the remaining necessary 
funds are then furnished. 

REMOVAL OF GASHOLDER AND GASWORKS. 

* 

The location of the stone dock, pumping house, and well, between 
the wings of the smithery No. 69, as recommended in the report of the 
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board of civil engineers, of November 19, 1873, necessitates the re- 
moval of the present gasholder, which is situated on these premises. It 
is proposed to remove the whole of the gas works to block No. 51, which 
by the engineers' report is assigned for such purposes.- The estimate 
includes a convenient but temporary building, and the use of the pres- 
ent works, as it is believed they will serve until a more extensive and 
permanent establishment can be provided. 

COMPLETING RESERVOIR AND WATER PIPES. 

These works having been already commenced and progressed to nearly 
the completion of the reservoir, there remains only the furnishing and 
laying down of the main and service pipes, and ibe provision of the 
pnmping-works, to complete the system designed. 

The entire absence of springs and reliable wells on this island ren- 
dered a resort to artiflQial means for storing the water afforded by the 
winter rains a necessity, as well as an economical arrangement. The 
cisterns in the yard will contain only about one month's supply, and 
after they are exhausted we are dependent upon outside sources, which 
are expensive and uncertain. 

The appropriation for this object is regarded as of great importance, 
both on account of economy and safety. Should fire occur in the yard, 
we must depend entirely on our own fire-department, which is quite 
limited, as no aid could be obtained from outside, and the result would 
probably be very disastrous to the Government. 

ROADS AND PAVEMENTS. 

.The want of good roads as well as an adeqaate water-supply has long 
been severely felt at Lhis yard, and no improvements are more needed 
than these ; without them all others lose a great part of their efficiency. 
In wet weather, owing to the natural quality of the soil whereou the 
yard-routes of travel lie, they become almost impassable to teams, and 
many im])ortant points are inaccessible, owing to the prevalence of deep 
mud. This appropriation is one of great importance and necessity, and 
is strongly urged by the bureau. 

DREDGING AND SCOWING. 

For maintaining a proper depth of water in the vicinity of the wharves 
and at the landings, the operation of dredging is indispensable j its effi- 
ciency and economy, however, may be greatly increased by the adoption 
of some system that will utilize the excavated material by depositing it 
upon the tule-lands belonging to* the island, instead of towing it several 
miles and dumping it overboard, to be again deposited in the channel. 
With the view of providing suitable machinerj^and apparatus to secure 
this desirable end, the bureau submits this estimate and urges the ap- 
propriation. 

C0M3IEN0ING QUAY- WALL AND WHARVES. 

The location and system of quay-walls as recommended by the 
board of civil engineers ought to be at once undertaken, not only 
for the purpose of supplying the necessities of the national ship- 
ping, but for the maintenance of the yard water-front and its proper 
channel. An improvement of this kind must be considered fundamental 
for the essential purposes of a navy-yard, and should be undertaken 
in the early stages of its development and continued until a reasonable 
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provision is made to meet the demands which are likely to arise in the 
future. The present irregular water-front causes eddies and deposits, 
and this renders the almost constant use of dredging machines a ueces- 
8itj. With a straight line of quay-wall, presenting no obstructions to 
the natural currents of the river, as is now proposed, it is confidently 
believed that the currents sweeping along this uninterrupted line will 
scour the bottom and give a line of wharfage accessible at all times. 

This is one of the most important objects for which appropriations 
are asked. It is a work of great magnitude, will require several years 
for its entire completion, and should be commenced as soon as possible. 

REPAIRS AMD PRESERVATION. 

The amounts submitted under this head — $809,042 — are those which 
have been furnished from the various yards and stations, and are 
believed to be no more than are necess;iry for the proper care and pres- 
ervation of the large amount of public property committed to the 
charge of this bureau. For several years past, and especially for the 
present fiscal year, the appropriations have uof been sutlicient to meet 
all the demands upon them, and consequently some of the large and 
expensive buildings have suffered for want of timely repcairs. 

GENERAL MAINTENANCE. 

The amounts submitted under this head— $862,029 — are in accordance 
with the estimates furnished from the different yards and stations. They 
are based ,upon past experience of the demands under the numerous 
items of expenditure. And though considerably larger than the appro- 
priation for the present fiscal year, which was unusually small, they are 
not larger than the appropriations under this head in former ^-ears. The 
pay of watchmen at the several yards is an unavoidable expense, and 
amoants to nearly one-fourth the appropriation asked for. Other neces- 
sary expenses, such as purchase and maintenance of teams, carts, &c., 
timber-wheels, coal, and other fuel, caudles, oil, and gas, cleaning and 
clearing up yards, attendance on fires, fire engines and apparatus, and 
water-tax-, amount to a large sum, which cannot be curtailed without det- 
riment to the public interests. 

CIVIL ESTABLISHMENT. 

The estimates for this branch of the service — $64,280 — are believed to 
be no larger than necessary to secure the services of proper and eflBcient 
persons to perlorm the important duties imposed upon them. Many of 
these duties are arduous, and require for their proper discharge men of 
ability, intelligence, industry, and integrity. 

CONTINGENT. 

This fund is to defray the expense of any unforeseen casualty which 
may occur during the fiscal year, and its expenditure is carefully guarded. 
The amount^$50,000 — is small, and will not be used unless demanded 
by actual necessity. 

NAVAL ASYLUM. 

The amount estimated for this institution for pay of attendants, sup- 
port of beueficiades, and necessary repairs of buildings, furniture, fur- 
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tiacea and grates, cemetery, and care of public grounds is $63,597, which 
amount is by hiw paid out of Navy pension fund. 

Accompauyiug.this report is an abstract of offers for supplies received 
for furnishing articles coming under the cognizance of the Bureau of 
Yards and Docks, made in conformity to the act of Congress approved 
March 3,1843. 

The following estimates for the fiscal year ending June 30, 1878, are 
respectfully submitted : 

Sheet No. 1. For support of Bureau Yards and Docks $16, 480 

Sheet No. 2. For general maintenance of yards and stations, 

and for contingent 912, 029 

Sheet No. 3. For support of Naval Asylum 63, 597 

Sheet No. 4. For repairs and preservation . . 8(»9, 042 

Sheet No. 5. For improvements at navy-yards 2, 091, 054 

For civil establishment 64, 280 

Total estimates for Bureau Yards and Docks 3, 956, 482 

I am, sir, very respectfully, your obedient servant, 

J. C. HOWELL, 
Chief of Bureau. 
Hon. George M. Robeson, 

Secretary of the Navy. 



Estimates of appropriations required for the service of the fircal year ending June 30, 1878, 
by the Bureau of Yards and Docks f Navy Department, 



Detailed objects of expenditure, and explanatiova. 




Amonnt appropri- 
ated for the cur- 
rent fl>eal year 
ending June 30, 
1877. 


SALARIES. 
Civil en^n^er ner act of March 3. 18G3 . . . ... . ..................... 


$3,000 
1.800 
1,800 
1,800 
3.800 
1,400 
1,800 
840 
1.4iO 




Chief clerk, oer act of Julv 5 1882 


$1,800 


Draughtsman and clerk per act of March 8, 1867 


1.800 


One clerk of claxH four per act of Mnrch 2 1867. 


1.(«0 


Two clerks of clasM three ner act of March 2. 1867 ....................•••■.••... 


3«900 


One clerk of claKN two. per act of March 8, 1867...................... ............ 


1.400 


One clerk of claMS one, per act of March 8, 1867 


1,800 


One nit*i>Benirer. ner acts of Julv 5 1862. and Julv 12. 1870 ..... ...... ............ 


840 


Two laborers, at $720 each, per acts of Jnly 5, 1962, and July 12, 1870....... 


1,440 








16.480 


13.480 


CONTINGENT EXPENSES. 

Stationery, booki, plans, drawings, Incidental labor, and mlscellaneonB items 


1.800 


800 


FOR QEKERAL MAINTENANCE OF YARDS AND DOCKS. 

terials and storen: printing, stationery, and advertisipg, including command* 
ant's oflBoe ; books, mapH, models, and drawings ; purchase and repair of fire- 
engines ; machinery, and patent -right to one the same ; repairs of vtearo-englnes 

driving-teams; carts and tiraber-wheeU for navy-yard purposes; tooln and re> 
pairs of the same ; postage on letters and other mailable matter on public serv- 

coal and other fuel ; candles, oil, and gas ; cleaning and clearing np yards, and 

incidental labor at navy-yard* ; water-tax ; tolls and ferriages ; pay of watch- 
men in navy-yards ; awnings and packing-boxeit for yards and d«icks purposes .. 


863.089 


440 000 
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EsHmaies of appropriations required for the service, ^c— Continued. 



Detailed obJectH of expenditure , and explanationii. 



CONTINOCNT. 



For eontlngent expensen that may arise at naty^yardu and itationi . 

NAVAL A8TLUM, PHILADELPHIA, PA. 



o ^ m *» 

Hlii 






ill 

< 



IS 



SvperhiteDdeDt 

RtewAti 

Matroa 

Cook 

Awi»tant cook 

Chief lanodresii , 

ThreclaundreiMer, at$lf$8eacli 

Ei|tht terabberg and waitem, at $i68 each. , 

Six Uborvrs, at $340 each , 

8t4b)«-keeper and driver 

Muter-at-arms 

Corporal , 

B«rb«r 

Carpenter 



For water-rent and gM 

For cemetery, hvad-Ktonen, digging graTes, Sic 

For rt- pair* of btilldings and improving gronndt, gratei, SbC . 

For lee and ear-ticketn 

Forftimltare and repair* of lame 

Foriopport of beneficiaries 



NOTK.— The expeniu*! of the Naval Aiylam to be paid from income of the " Nary 
p«&iion fnad,** in complianoe with provisionji of act of March I, 1869, (15 Stat- 
«ai, 877.) 

ITAVT-TARD, B08T0IV, MASS. 

For bonndary-wall 

For yards and docks* blacksmith-shop 

For tracks and cars 

For new floor to rope-walk 

If AVT-TARD, ITEW YORK. 

For timber-ahed 

For timber and knee basin 

For retaining crib-work at Washington avenue 

If AVT-TARD, LIAOUK ISLAITD, PA. 

For eommancing qnay-wali on Delaware front 

For commencing dry -dock baiiin 

For grading. graTeling, and paving ^ 

For embtenkmentit 

For temporary roads and tracks 

5AVT-TARD, IfORFOLX, VA. 

For tImber-ahed No. 39 , 

Forttmber-8hedKo.33 

RAVr-TARD, PINSACOLA, FLA. 

Fortimber-diadKo. U 



$50,000 



$20,000 



600 




48i> 




360 




240 




i6^ 
199 




5>'4 




1,344 




1,440 




360 




480 




300 




360 




645 








7,673 


7,673 


1,975 




350 




7,325 
450 






.'WO 




45. 3-24 








55.924 


50.504 


63.597 


58.177 



51.434 . 

10. M2 ! . 

5.000 I. 

34,269 |. 



100.855 I 



80,754 ! 
128, 7:« i 
64,497 ; 



287. 9&3 I 



137.500 

413,300 

95.000 

5.000 

5,000 



655.800 



53.306 
53,306 



106, 618 



38,357 
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Esiimaies of appropriations required for Ihe «errtce, j-c. — CoutinnecL 



Detailed objects of expendltare, and explanatioQi. 


mil 
iiiii 


ti-J 

-< 


KAVTTARD, MARK ISLAND, CAL. 

Por oontinnation of Rtone dry -dock ...........».••.........••• 


$650 000 
6,75t) 
37.2S»7 
68.000 
40 00«) 
100,000 


$30,000 


Por rpmoval of iraM-hoIder und irHH-workii ... .................................. 
























902.047 


50,000 




2,091.154 


50, cU) 


NAVr-TARD, PORTSMOUTH, N. H. 

Repain and preMrvation at navy -yard ^ 


58.750 






ffATT-TARD, BOSTON, MASS. 


109.000 








KAVAL 9TATI0K, NEW LONDON, CONH. 

Repain and preservation at navy-yard 


3.4159 








NAVT-YARD, NEW YORK, N. T. 
1{.Anfijri and nreservHtlon at nav v- vnrd .......................................... 


134,500 






" 


NAVT-TARD, LEAQOE ISLAND, PA. 


60,000 









KAVT-TARD, WASHINGTON, D. C. 
Renairff and nreservation at na vv-vard ... ........ .................... ...... 


53.475 








NAVT-TARD, NORFOLK, VA. 

Repairs and preservation at navy -yard ^^^-.^.r.,.T^.-............T.. ........... 


111.674 








NAVT-TARD, PEN8ACOLA, FLA. 


9P, 445 
159,000 




NAVT TARD, MARE ISLAND, CAL. 

Repairs and preservation at navy -yard 


=^=^ 




^___ 


NAVAL STATION, SACRETT'S HARBOR, K. T. 

R^nsJrs and preservation at navv-vard ................................... 


2,000 






— 


« NAVAL STATION, KET WEST, FLA. 


18.639 






iccooa 
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ABSTRACT OF OFFERS FOR SUPPLIES RECEIVED FOR FURXISHING AR- 
TICLES COMING UNDER THE COGNIZANCE OF THE BUREAU OF YARDS 
AND DOCKS. MADE IN CONFORMITY TO THE ACT OF CONGRESS AP- 
PROVED MARCH 3, 1843. 

(>ffenfor iron castings for United States navy-yard at League Island^ Pa.y under date of ad- 
veriiaemenis of July 1*2, ld75. 



100,000 pounds iron castings : 



Potter & Hoffman per lb . . 

Thos. Ellis & Bro per lb.. 

Royor Bros per lb. . 

Devenney, White <& H . . per lb . , 
Wood, Dialogue & Co.. per lb. . 

D.S. Cresswell per lb..*5Ji 

J.Wood,jr.,&Co peril).. 2| 



Cents. 
. 3 

3i^ 



100,000 poands iron castings — Continued. 

Cents. 

Morris, Tasker & Co per lb . , ^^ ^ 

S.J. Cresswell, jr per lb.. "Zi 

Barrows, Saverv &. Co.. per lb.. 2-,Vu 

W. E. Tanner & Co per lb.. :3.i 

Pbila. Arch'l Iron Co.... per lb,. 2f 
Courad & Murray per lb., ol 



Oftrsfor supplies for United States navy-yard at Ifare Island^ Cal, under advertisement of 

August 4, 1875. 

Lnmber : Lumber — Continued. 



William Walker |6, 237 72 

APoweU 6,473 00 



Pope «fe Talbot 

J. E. de la Moutagnie 



8<),9r>6 00 

*5,7t)0 00 



Offers for supplies for United States navy-yard at Mare Island^ Cal, under advertisement of 

September 9, 1875. 

Lumber : Lumber — Continued. 



Jaa. E. de la Montagu ie .. |3, 704 75 

APowell "3,437 50 

Pope & Talbot 3,929 75 



Charles Hare 5:4, 350 (^0 

William Walker 4,033 (0 



Offers for supplies for United States navy-yard at Mare Island, Cal,, under advertisement of 

September 22, 1875. 

Lumber : Lumber — Continued. 



Charles Hare $199 10 

Pope & Talbot M66 32 

A.Powell 183 94 



J. E. dela Montagnie §186 95 

William Walker 17G 08 



ABSTRACT OF OFFERS FOR SUPPLIES RECEIVED FOR FURNISHING AR- 
TICLES COMING UNDER THE COGNIZANCE OF THE BUREAU OF YARDS 
AND DOCKS, MADE IN CONFORMITY TO THE ACT OF CONGRESS Al'- 
PROVED MARCH 3, 1843. 

Offers for causeway at the League Island navy-yard^ Pennsylvania^ under advertisement dated 

January 4, 1876. 

Austin P. Brown '^I 17, 900 j J. Powell & Son $21,497 

American Dredging Co 21, 302 I 

( ipened February 1, 1876, in presence of— 
J. C. Howell, Chief of Bureau. 
W. P. S. Sanger, Civil Engineer of Bureau. 
A. E. Merritt, Chief Clerk of Bureau, 
Franklin A. Stratton, Civil Engineer, League Island. 
D. J. Partkllo, Clerk Bureau Yards and Docks. 



6n 



*Accept«d. 
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Offers for supplies for United States nary-yard at League Island, Va,^ under advertisement of 
August 3, 1876, for lumber , n^e^ oiZ, ^c. 



Lot No. 1. Lumber: 

S.G.M.Manle 


$l,3fK) 00 
. 1,310 00 

1,450 00 
*1,047 50 

1,390 00 

$254 97 
235 20 
2.32 26 

*230 51 
234 48 
254 72 

$85 60 


Lot No. 3. Oil— Continued. 
Darrah & Elwell 


"$82 PS 


S. P. Brown ^ 


Lot No. 4. Lumber : 

S.G.M.Manle 




William L. Loyd & Co 

J.W.Gaskill&SoQs 

Benton & Bro ............ 


$680 00 
*514 IW) 




S. P. Brown 


Lot No. 2. Rope: 

PanlJ. Field 


J.W.Gaskill& Sons 

William L. Loyd & Co 

Benton & Bro ............. 


541 7r» 

725 50 
568 W 


Uhler. English ABoileau. 

John T. Bailey & Co 

Hammill & Stubs 

E.H. Filler & Co 


Lot No. 5. Lumber : 

S.G.M.Manle 


$577 50 


Darrah & El well 


S.P.Browu 

J.W.Gaskill & Sons 

William M. Loyd & Co .... 
Benton &. Bro 


•420 On 


Lot No. 3. Oil: 


472(H) 
551 2.) 

476 t'K) 


PaulJ. Field 











Offers for two hundred tons Lehigh coal for League Island navy-yard, under adC'ertitenent of 

August 23, 1876. 



Bidders : Per ton. 

Lehigh «fe\Vilke8barre Coal Co. $4 35 



Bidders— Continued. Per ton. 
Campbell Tucker & Co •|4 2;« 



Offers for supplies for the United States navy-vard, Kew York^ under advertisement dated Au 

gust 24, 1876. 



Class No. 27. 350 tons anthracite 
coal, for steam- boilers : 

Per ton. 

Samuel G. French t^3 17 

D. Babcock & Co 3 25 

W^.Memtfc 3 80 

J.H.Redtield 3 95 

James D. Leary 4 14 

Class No. 27. 80 tons anthracite 
coal, stove-size : 

Samuel G. French t$3 90 

D. Babcock <& Co 3 97 

W. Menitt 4 35 



Class No. 27. 80 tons anthidcite 
coal, stove-size — Continued. 

Per tfrc. 

J.H.Redfleld $4 i" 

James D. Leary 4 74 

Class No. 27. 50 tons anthracite 
coal, egg-size : 

Samuel G. French t$3 7<' 

D. Babcock 3 iv> 

W Merritt 3 7«> 

J. H. Redfleld 4 2»» 

James D. Leary 4 14 



•Accepted. 



tAceepted, being the lowest in the af^gregate. 
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OJm for supplies for the Naval Jsylum, Philadelphia, Pa., under advertisement dated 

August 29, 1876. 

Class No. 1. Clothing: 

WaoDamaker & Brown .. *|5,204 00 
Jacob Reed 5,283 60 

Class No. 2. Boots and shoes : 

James Cotter &, Sons .... t^2, 181 25 
WannamakerdC' Brown... 2,253 75 
W.McKnight *2,062 50 

Class No. 3. Provisions : 

Gibbons & Wallace $10,142 00 

William Godfrey 10, 210 .'iO 

Gotlieb Scheldt 9, 689 90 

Harry H. Corney 10, 345 60 

JohnBrenn '9,429 20 

Class No. 4. Groceries: 

Hill & Brother $7,149 54 

Anderson & Dunlap 7,469 10 

Robert McKeown ♦6,914 70 

Class No. 5. Dry goods : 

George Hilliken $*545 75 

Class No. 6. Bread: 

George C. Ellenger $2, 075 00 

JobnMcIlwaiu 1,630 00 

Gordon Nealis 1^509 00 

James Park •1,408 25 

We certify that the above proposals were opened in our presence ; that the scale is 
correct ; and the contracts have been awarded to the lowest bidders, according to the 
advert iseuieuts. 
BcREAU OF Yari>s AND DoCKS, September 26, 1876. 

J. C. HOWELL, Chief of Bureau. 
W. P. S. SANGER, Civil Engineer of Bureau, 
A. E. MERRI'lT, Chief Clerk of Bureau. 
R. H. YEATMAN, Clerk Class 3. 



Class No. 7. Tobacco : 




J. Rinalde Sauk «fe Co 

PaulJ. Field 


*31, 104 00 
1, 127 00 


Class No. 8. Coal and wood : 




William F. Moody 

Robert Murray Chaton 

Campbell, Tucker & Co... 


*$1, 718 50 
1, 997 50 
1, 842 00 


Class No. 9. Paints, oils, &c. : 




J.B.Shannon 

Bellah & Elliott 


•$636 42 
649 92 


William Waterall & Co... 


1611 37 


Class No. 11. Lumber: 




S. G.M.Manle 

J. W. Gaskill <fe Sons 


$796 75 
•655 15 


Class No. 13. Provender: 




PanlJ. Field 


•$198 60 


Class No. 14. Miscellaneous : 




J. B.Shannon 


•$380 95 


PaulJ.Fiold 


7,819 85 


Class No. 15. Hardware : 


J. B. Shannon 


$285 58 


PaulJ. Field 


"282 58 


Bellah & Elliott 


293 52 



Ofers for supplies for the United States navy-i/ard, Xew York, under adrertisement dated 

September 2, 1876. 

Class No. 20. Hay : Class No. 20. Hay— Contin'd. 

E, R. Shipman '$1,232 00 | J. H. Red field $1,247 50 



Offers for supplies for the United States nary-yard, League Island, Pa., under <ylrertisement 

dated Stptemher 2, 1876. 



Class No. 1. Stationery : 

William H. Dempeey •$570 79 

R. Magee&Sous 747 40 

James W. Queen &. Co.. . 882 77 

WslstniD ds Stevens 704 67 



Class No. 2. Drawing mate- 
rials : 

W. H.Dempsey *$241 80 

James W. Queen & Co .. . 297 25 



* Accepted. 



t K<^ceired too late. 
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Offers for material and lahor for storehouse j extension of main wharf storage and mold-lofi 
building f furnishing and drilling piles for saw-mill and wharf at the navy-yardf Leaguf 
Isl^ndf under adveriiseinenis dated September 7, 1876. 



For steam - engineeriDg store- 
house : 



NathaDiel McKay 

Austin P. Brown 

S. H. & J. H. Adams. 
Philip Quijjley & Son 

Peters & Burger 

J. M. Mays «fe Co 

William W.Upp 



$14,938 00 
24,891 00 
14,835 00 

•13,300 00 
24,720 00 
19,986 00 
17,990 00 



For extension of main wharf: 

Austin P. Brown $18, 699 00 

J. M. Mays & Co '17,167 00 

American Dredging Co... 19,913 90 

William W. Taxis 31,934 00 

James L. Atkinson 25, 484 83 

For storage and mold - loft 
building : 

Hiram Miller $29, 313 00 



For storage and mold - loft 
building — Conti nncd. 

John Crump S12,576lK) 

Nathaniel McKay 13,486 00 

Austin P. Brown 26, 991 00 

S. H. & J. H. Adams 13, 264 00 

Philip Quigley & Son.... *12,500 00 

Peters & Burger 18,000 00 

William W. Upp 13, 425 00 

For furnishing and driving 
piles for saw-mill, and fur- 
nishing all materials and la- 
bor for wharf : 

Austin P. Brown •19,573 00 

American Dredging Co . . . 9, 783 12 

Will iam W. Taxis 1 5, 492 CO 

James West cott & Sou... t9,450 00 
James L, Atkinson 9, 672 (K) 



We certify that the above proposals were opened in our presence, that the scale is 
correct, and that the contracts have been awarded to the lowest bidders according to 
the advertisements, 

J. C. HOWELL. 

Chief of Bureau, 
W. P. S. SANGER, 
Civil Engineer J Bureau Yards and Doeki. 
A. E. MERRITT, 

Chief Clerk of Bureau. 
D. J. PARTELLO, 

Clerk of Class 4. 
Bureau of Yards and Docks, September ZO, 1876. 



Offers for supplies for the United States navy-yard^ Washington, D. C, under adrertifemtnt 

dated September 13, 1876. 



Class No. 20. Provender : 

FrankDorsey '^1, 312 48 

C. T. Yoder 1,717 50 

Barbour & Hamilton 1, 535 25 

Jos. L. Savage $1,10.> .50 



Class No. 23. Hose : 

D.Babcock $1,372 70 

Walton Brothers 1, 596 00 

J. D. Cummings ^^1, 356 00 



Class No. 23. Hose — Continued. 

T.M. Shepherd $1,.569 'i'l 

Joseph L. Savage tl,587 H* 

Class No. 29. Bituminous (Cum- 
berland) coal : 

T. W. Riley & Sons ••^57 •'•<' 

Johnson Brothers 922 50 

T. E. Clark & Co 885 00 

C. T. Yo<ler 867 5i» 

Joseph L. Savage 972 5* ► 

A. Gi-eenlees, jr 910 00 



* Accepted. 



t Declined. 



I For wharf only. 



§ loformaL 
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Ofen for plowing^ aowingf harrotcingf and rolling ahont 300 aoi'es of land on Mare Islandj 
Cal.f under advertUement dated September 18, 1676. 



Name of bidder. 


1. 


Plowing after 
rain, per 
aero. 


Ill 

tZ3 


George Ronnda 


|G 00 
4 00 
3 75 
3 25 

*2 95 


M75 


to 50 


W. RKing 


t35 00 


J.DriBcoIl 




25 


G . Fits maarice 


::;!;::::: 


10 


John O'Neal and James Costello 




SO 









Offer$for supplies for the United States nary-yard. League Island, Pa., undet* advertisement 

dated September 18, 1876. 



Clatifl No. 5. Oak and hard wood : 

A. Benton & Brother 8347 50 

J. W. Gaskill & Son ^300 00 

Class No. 6. White pine, <&c.: 

A. Benton & Brother $384 00 

J. W. Gaakill & Son '317 00 

Class No. 7. Lime : 

Cedar Hollow Lime Co ... . $03 00 
PaulJ. Field ^63 00 

Class No. 8. Cement : 

Lesley &Trinkle J$329 00 

PaulJ. Field *475 50 

Class No. 9. Gravel and sand: 

PaulJ. Field *8U1 00 

Class No. 11. Iron spikes and 

Bellah & Elliott •SISS 00 



I 



Class No. 16. Ship-chandlery : 

Noblitt, Brown, N., & Co. 
Paul J. Field 



*Ji396 35 
431 15 



Class No. 17. Hardware : 



Paul J. Field. 
Class No. 12. Steel : 



Midvale Steel Works 

Noblitt, Brown, N., & Co.. 
PaulJ. Field 



142 00 



Bellah & Elliott $944 26 

Noblitt, Brown, N., & Co.. 874 46 
Paul J. Field ^823 85 

Class No. 20. Hay : 

Paul J. Field *$788 00 

Class No. 21. Provender : 

Paul J. Field *«468 00 

Class No. 22. Charcoal : 

Paul J. Field *$17 .50 

Class No. 24. Oils : 

Noblitt, Brown, N., & Co.. *$211 00 

Class No. 25. Iron-work, piping, 
&c.: 

Paul J. Field *$52 50 



^•$46 75 
55 00 I 
59 00 I Class No. 27. Anthracite coal : 



$90 88 
109 45 

*81 50 



Class No. 14. Files : 

Bellah & Elliott 

Noblitt, Brown, N., & Co.. 
Paul J. Field 

Class No. 15. Paints, oils, and 
glass: 



Bellah & Elliott $231 20 

W. Waterall & Co *221 50 

Noblitt, Brown, N.,<fc Co.- 2:J4 45 



No bids received. 

Class No. 29. Bituminous Cum- 
berland coal : 

No bids received. 

Class No. 32. Machinery and 
tools: 

J. A.Fav& Co *$1,3.34 00 

Paul J.Field 1,840 00 



* Accepted. 



t Incomplete. 



; Decided b J lot 



§ Per lot. 
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Offers for supplies for the United States navy-yard. Mare Island^ CaL, under adverUsemmt 

dated JSeptember 21, 1876. 



Class No. 5. Lumber : 

William Walker $919 75 

A. Powell t870 00 



Class No. 11. Nails: 

William Walker. 
A. Powell 



$72 45 
♦77 00 



Offers for supplies for the United States navy-yard, Norfolk, Ta., under advertisement dated 

September 23, 1876. 



Class No. 4. Yellow pine : 

A. A. McCullough 

Class No. 11. Round iron, &c. : 

E. V. Wbitc&Co 

Holmes & Co 

Taylor, Elliott & Waters.. 
Forbes & Butts 

Class No. 5. Walnut : 

A. A. McCullough 



Clas No. 11. Iron spikes, nails, 
&c: 

E. V. White & Co 

Holmes & Co 

Taylor, Elliott <& Waters 
Forbes & Butt 

D. E. Osbourn 

Class No. 14. Files: 

E. V. White 4fc Co 

Holmes & Co 

Taylor, Elliott & Walters 

Forbes & Butt 

D.K, Osbourn 

Class No. 16. Cotton-waste, 
&.C. : 

E.V. White & Co 

Holmes <& Co 

Taylor, Elliott & Waters 

Forbes & Butts 

D.K. Osbourn 

Class No. 17, Hardware, &c. ; 

E. V. White <St Co 

Holmes & Co 

Taylor, Elliott & Waters 

Forbes & Butts 

D.K. Osbourn 



^Accepted. 



•$750 00 



$41 10 
43 50 
47 40 



Class No. 18. Stationery : 



Vickery & Co.., 
D.K. Osbourn .. 
W. H. Dempsey. 



Class No. 20. Hay, <&c. : 



•$44 00 


»$26 75 
32 75 
37 50 
30 25 
83 56 


$39 99 
47 15 
49 75 

•36 85 
52 54 


^$12 40 

15 00 

16 50 
12 95 
^ 25 


$19 65 

*18 35 

27 80 

19 65 

46 IS 



Peters Bros 

A. A. McCullough. 



Class No. 21. Provender : 



A. A. McCullough. 
Peters Bros 



Class No. 23. Gum, Packing, 
&.C.: 

E.V.W^hite&Co 

Holmes Sl Co 

Taylor, Elliott & Waters 

Forbes & Butts 

D.K. Osbourn 

Class No. 24.. Lard oil: 



E. V. White & Co. 

Holmes & Co 

Forbes & Butts... 
D.K. Osbourn..-, 



Class No. 15. White lead, zitc, 
<&o.: 



E. V. White & Co , 

Holmes A& Co 

Forbes ^ Butts 

D. K. Osbourn 



Class No. 17, Hardware, dtc. 



E. V. White & Co 

Holmes & Co 

Taylor, Elliott & Waters. 

Forbes & Butts 

D.K. Osbourn 



$525 2X 

•406 n5 

449 20 



•$302 25 

360 00 



•$294 92 
329 25 



til 00 
12 50 
17 50 
12 00 
27 50 


•$17 00 
18 00 
17 iK) 
27 6U 



fWOO 
33 00 
31 25 

•27 00 



$«2 04 
47 14 
62 36 

•40 45 
62 32 



tAcpe))ted, being the lowest io t)ie ag^gste. 
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0§mfoT nuppXitesfar United States navu-vard at League Uland, Pa,, undei' adcertisement 

dated October 18, 1876. 



ChMsNo. 1. Brick: 

Beojamin Allen 


•$592 00 

th 140 00 
1, 170 00 

*1,050 00 
1, 188 00 

*|244 00 
290 00 
398 00 
600 00 
308 00 
318 00 
380 00 

ureau Yards 
au. 


Class No. 4. Building-sand : 

Benjamin Allen 

PaulJ. Field 


•$414 00 
534 00 


Class No. 2. Lime: 


Abel Jeanes .-.--- ...... 


1,020 00 


Benjamiu Allen 

PaalJ. Field 


Class No. 5. Cast-iron col- 
nmns, plate-iron girders, 
and iron I-beams : 

David Babcock & Co 

Potter &, Hoffman 

H. A. Ramsey 

William B. Scaife & Sons 
PhoBU ix Iron Company . . 
Philadelphia Arch Iron 

Company 

Edgemore Iron Company 

New Jersey Steel and Iron 

Company 

and Docks, 




Morris & Bndd 




Cedar Hollow Lime Co. .. 

Class No. 3. Hydraulic 
cement : 

Benjamin Allen 

Lesley & Trimble 

Panlj. Field 


120,492 PO 
21,395 00 
21,742 30 
19,584 50 

*17,772 50 


Morris & Budd 


20, 403 00 


David Babcock & Co... . 
J.G.&J.M. Waters.... 
S.M. Hamilton 


18, 096 GO 
19, 432 30 


Opened in the presence of— 

J, C. HOWKLL, 

Chief of Bureau. 
W. P. 8. Sanger, 

Ciril Engineer^ B 
A E. Mkrritt, 

Chief Clerk Burt 
D. J. Partkllo, 

Clerk Class 4. 





Offers for supplies for United Stales navy-yard at League Island, Pa,, on requisitiofis Xos.oC) 

57, and 58, October 25, 1876. 



Be(|nisitioxi No. 56. Spikes, 

PaulJ. Field 

Xoblit, Brown, N., & Co- 
J. B. Shannon 

Rertnisition No. 57. Window- 
;;Ia8», &c. : 

B. H. Shoemaker, 

in part, glass... $40 00 
Robert Shoemaker 

& Co., in part.. 99 50 



$238 00 
tl99 76 
•234 70 



$139 50 



Requisition No. 57. Window- 
glass, &c.— Continued . 

Noblit Brown, N., & Co . . 

Rnssell & Landis 

W. F. Simes & Son 

U.S. Lead Co 



Requisition No. 58. Spikes, 

PaulJ. Field 

Noblit Brown, N., & Co., 

( wrought bolts) 

J. B. Shannon 



$142 88 
138 85 
124 00 

'123 85 



*|133 25 

161 11 
137 25 



'Accepted. 



t Incomplete. 
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Ojfersfor supplies for United States navy-yard at League Island^ Pa., an requtiitions 2^09. 50, 
51, 52, 53, 54, and 55, October 25, 1876. 



Requisition No. 50. HiDges, 
&o.: 

PatilJ. Field , 

. Nobli t , Brown & Co 

J. B. Shannon 


$115 00 

139 36 

•114 40 

$110 35 

72 10 

f72 10 

$50 00 
55 00 
51 25 

•47 50 

48 12 

$291 80 
319 35 


Requisition No. 53. Window- 
glass, &c.— Continued. 

Russell & Landis 

Felton, Ran & Sibley . - . 

United States White-Lead 

Company 

Requisition No. 54. Gouges, 
&o.: 

Paul J. Field 


$312 50 
291 35 


Requisition No. 51. Japan 
drier, &c. : 

W. P. Simea&Son 

Pnnl T ViaIH 


•283 20 
$68 05 


Noblit, Brown, N., & Co. 


Noblit. Brown, N., & Co . 
J. B, Shannon 


62 60 
•60 93 


Requisition No. 52. White 
zinc in oil : 

W. P. Simes&Son 

Noblit, Brown, N., & Co , 

Russell & Landis 

Felton, Ran & Sibley.... 

United States White- Lead 

Company 

Requisition No. p3. Window- 
glass, <&c. : 


Requisition No. 55. Window- 
glass, &c. : 

Noblit, Brown, N., & Co . 

Russell 4& Landis 

Felton, Ran & Sibley.... 

Benj'n H. Shoe- 
maker, in part 
only, glass.-.. $155 00 

Robert Shoema- 
ker & Co., in 
part only 94 10 


$2(^ 03 
t259 85 
243 40 

249 10 
•237 42 


W.P.Sime8& Son 

Noblit, Brown, N.,& Co. 


United States White-Lead 
Company 


Offers of supplies for the United 

Requisition No. 24. Gasoline 
and plow : 

P. B. Taylor & Co 

Requisition No. 25. Uphol- 
stering materials : 

Coffin & Hendry 

James £. Gordon 


States navy-i 
dated Octoh 

•$383 60 

•^$315 65 
317 05 

•$327 50 
351 50 

•$244 50 
311 79 
313 32 
462 15 

•$145 00 
158 00 


^ard at Mare Island, Cah, under advertisement 
er 31, 1876. 

Re<]pui8ition No. 29. Stone and 
gravel : 

A.Powell ♦•i«l2 Till 


Thomas Rodgers 

Requisition No. 30. Hard- 
ware: 

James E.Gordon 

W.M.Rockwell 


bl2 50 

*$448 00 
546 62 
532 72 
715 50 

$589 75 

•52:i 6:} 

603 95 

796 54* 

•$98 50 
113 54» 
134 00 
150 Oil 


Requisition No. 26. Lumber : 
A. Powell 


Coffin 4fc Hendry 

Dunham, Carrigues & Co. 

Requisition No. 31. Hard- 
ware: 

James E. Gordon 

Coffin & Hendry 

W.M. Rockwell 

Dunham Carrigues <& Co. 

Requisition No. 32. Iron : 

James E. Gordon 

W.M.Rockwell 

Coffin & Hendry 

Dunham, Carrigues & Co. 


William Walker 

Requisition No. 27. Hard- 
ware: 

James E. Gordon 

W.M.Rockwell 


Coffin & Hendry 

Dunham,Carrigue8 & Co. 

Requisition No. 28. Miscel- 
aneous : 

James E. Gordon 

Coffin & Hendry 


* Accepted. 


t Decided 1 


tiylot. tli^orxuaL 
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Ojfen for supplies for United States navy-yard at PortsmoHth, X. JJ., under advei'tisement 
^ dated November 6, 1876. 

Ha J, per ton : 

GeorjB^e H. Hayes 

Lewis &. BrcHiks 

C.W. Cottle 

G. H. HauimoDd 



Straw, per ton : 

Lewis & Brooks. 
Steven Grant.... 



*|17 69 
20 00 

19 00 

20 00 


C.W.Cottle 

G. A. Hammond 

Corn-meal, per bushel : 

Lewis & Brooks 

Hill & Stover 


$15 00 

Id 00 

«73i 
97Jt 




Geo. Getchel 


84 


20 00 
•11 50 


C.W.Cottle 

I. Brooks 

, Thomas Neal 


80 
74 
74 









Offers for supplies for United States navy-yard at League Inlandy Pa.^ under advertisement 
dated November 10, 1876, on requisitions Nos. 62, 63, 64, and 65. 



Reqaisition No. 62. White- 
lead, &.C. : 

United States White-Lead 

Company *$130 60 

Felton,Ran & Sibley... 131 80 

Seqnisition No. 63. Wrought- 
iron pipes, &,c. : 

Morris, Tasker *& Co 187 63 

Pancoast & Maiile "181 76 

W. C. Allison & Co 273 12 



Requisition No. 
brackets, &c. : 



64. Pipe, 



S. J.Creawell 

Noblit, Brown, N., & Co. 
J B. Shannon 



Requisition No. 65. 
steel : 



Tool- 



Morris, Wheeler & Co. 
Midvale Steel- Works.. 



$389 14 

322 52 

*314 14 



t38 .50 
*40 75 



Offers for supplies for United States navy-yard at Kitteryf 1/e., under advettisement dated 

November 11, 1876. 



Requisition No. 12. Gas-oil : 



Rider & Cotton 

N.T. Mathes&Co. 



Per gal 

•17 A 



C. Dwijrht Ha nsco i .. 
Johu Stokell & Co 



Per gal. 
20^ 
19i 



No. 4.— BUREAU OF NAVIGATION. 

Bureau of Navigation, Navy Department, 

October 31, 1876. 

Sir : I have the honor to sabmit the following report of the Bureau 
of Navigation for the past year, together with estimates for its support 
and for the expenditures that will probably be required in that division 
of the naval service committed to its immediate charge for the fiscal 
year ending June 30, 1878. Included in this report, and transmitted 
herewith, are the reports and estimates of the several offices under its 
cognizance, and an abstract of offers for supplies received. 

NAVIGATION. 

The bureau, with the consent of the Department, has removed the 
comi^ass-stations, for the reasons stated in last year's report. Other 
means have been provided for making deviation-tables speedily and 



'Accepted. 



f Informal. 
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correctly, whenever desired. This should be done several times during 
a cruise, and always when the vessel changes greatly her geographical 
position. 

The appended report of Professor B. F. Greene, United States Navy, 
charged with the superintendence of compasses, gives detailed informa- 
tion on this important subject. 

HYDROGRAPHY, CHARTS, AND BOOKS. 

The Hydrographic Office increases yearly its sphere of usefulness, 
and supplies in general our Navy and our merchant-marine with nau- 
tical charts, sailing- directions, and hydrographic information generally. 
The appended report of the Hydrographer, and the suggestions made 
therein, will doubtless receive your careful consideration. 

The work of telegraphic determinations of longitude in the West 
Indies has been brought to a close for the present, having, indeed, l)een 
carried as far as is practicable at this time. The results have been 
satisfactory. The work was ably conducted by Lieut. Commander F. 
M. Green, in command of the Gettysburg, whose report gives in detail 
all of the latitudes and longitudes determined to the nearest limit of 
error. 

By your orders, this work will be extended this winter, by means of 
chronometric and other determinations between the island of Trinidad 
and Asninwall, along the northern coast of South America. 

The Gettysburg, now under the command of Lieut-Commander H. 
n. Gorringe, is engaged in obtaining informsition in localities found 
deficient in the sailing-directions of the Mediterranean. As the work 
of compiling what has been published was done by this officer, he is 
specially qualified to supply deficiencies in information. 

A vessel named by you as likely to be available for making a running 
survey of the coast of Guatemala has been supplied partially with iu- 
struments and deep-sea sounding apparatus for use iu transit.* 

The bureau has to regret that in several cases, and indeed in every 
case where this sounding-apparatus has been furnished to vessels of- 
war without specific instructions for sounding, not a single cast has been 
made. This will make it advisable hereafter to furnish this apparatus 
only in exceptional cases, accompanied by specific orders for sounding. 

At the time of mv last report, the Tuscarora, under the command of 
Commandt-r J. N. Miller, was commencing a line of soundings from the 
Sandwich Islands to the Feejee Islands, and thence to the port of Bris- 
bane, Australia; further projected soundings were not made, owing to 
the work having already been done by the English. 

These soundings are of great int^^rest to scientists, and afford defi- 
nite information to those who may be interested in submarine cables 
between the points named. 

This sounding was done by the Tuscarora without interfering with 
her important duties as a vessel-of-war, and afforded a practical illustra- 
tion that deep-sea soundings, as now made, require no sacrifice to that 
work as a specialty. 

Several years consecutively this bureau has asked appropriations for 
establishing the survey of the North Pacific Ocean on a proper basis, 
and has endeavored to show what should be done, and that it properly 
belongs to our Government to do it. A steamer properly built for the 
work, and two three masted schooners, with the necessary outfits, woald 
cost two hundred thousand dollars, and, when at work, this force would 
be maintained at less cost than an ordinary cruiser, and iu addition to 
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serving usefally as vessel s-of- war wonld, by co-operating, spare great 
labor in establishing positions, in making excellent ranning surveys, 
and thus rendering comparatively sate the navigation of that great 
ocean. 

The instrnmental location of a transcontinental shipcanaMineon the 
isthmus of Panama, as well as that known as the Atrato-Napipi route, 
remains unpublished from a lack of the necessary appropriations. The 
maps, plans, and calculations have been made for more than one year. 

It is intended to keep the libraries of our shipsof-war up to the re- 
quirements of the age by adding new publications which appear to be 
calculated to extend the usefulness of the Navy, which goes beyond 
mere efficiency in our vessels for war purposes, as is shown in the col- 
latenil employment of our vessels-of-war under the command of and 
aided by able and efficient officers. 

CONTRIBUTIONS TO THE INTERNATIONAL CENTENNIAL EXHIBITION. 

This bureau has complied with all requirements from the representa- 
tive of the Navy Department at the Government Exhibition in supply- 
ing articles of interest under its" cognizance, comprising compasses, and 
the various nautical, meteorological, surveying, and plotting instru- 
ments; deep-sea and ordinary sounding implements; running, signal, 
and other lights ; nightsiguais ; nautical charts and sailing-directions; 
a flag-ship's library, and a collection of national flags from the earliest 
peri^ of this Government to date, as well as distinguishing and signal 
flags; and it is gratifying to state that the coulributions from this bu- 
reau were appreciated as a very interesting part of the display made by 
the Navy, 

NAVAL OBSERVATORY. 

The report of the Superintendent of the Naval Observatory, herewith 
appended, presents the subjects under his charge so fully as to require 
no special notice of this bureau. 

NAUTICAL ALMANAC. 

The report of Prof. J. H. C. Coffin, charged with the calculations, 
reductions, and publication of our Nautical Almanac, requires special 
attention. The calculations and reductions are made years in advance, 
and indeed the publications must be also, in order to fulfill their pur- 
l>oses. Without sufficient appropriations this cannot be done. 

SIGNALS AND SIGNAL OFFICE. 

The appended report of the Chief Signal-Officer of the Navy will be 
rci^d with interest, aftbrdiug as it does evidence of increased efficiency. 

The tactioiU and general signal-books are now completed and issued, 
and a blind established which will render the possession of the signal- 
books, with the blind included, of no value to an enemy. 

New methods of night-signaling for fleets have been satisfactorily 
tested, and still further success seems to be assured, whilst the use of 
electricity for lighting vesselsof-war and for signaling seems to be prob- 
able ere long. Indeed, for signaling it is only unemployed now because 
it is relatively expensive. 

The Chief Signal-Officer, with two assistants, is now endeavoring to 
establish a practicable method of phonetic signaling, sufficiently inex- 
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pensive, if possible, to allow its use on board of merchant-steamers and 
sailing-vessels for indicating at least the course steered, and, with vessels- 
of-war, for communicating with each other in fogs and thick weather, 
orally, in the same manner as is done visually by the Army signal 
method. 

OFFICE OF DETAIL. 

The naval service supplies twenty officers employed under the Treasury 
Department in the various duties connected with the Light- House Estab- 
lishment and the inspection of light-houses. It furnishes, also, lifty 
officers, of different grades, engaged in the hydrographic work of the 
Coast Survey, who are thus gaining an experience tliat will be of great 
advantage, prospectively, to the Navy, even when it is considered 
strictly for war purposes, whilst the Government gains the advantage of 
employing this large number of officers in purely civil pursuits to ren- 
der navigation safe. It must be borne in mind that their pay and main- 
tenance is chargeable to the naval appropriations, and that their serv- 
ices elsewhere entail a considerable expenditure that would otherwise 
not be incurred by the Navy. 

CONTRACTS. 

With the exception of illuminating oils, and commanders' and navi 
gators' stationery, the supplies with tbe furnishing of which this bureau 
is charged are of such special nature as to forbid the exercise of the con- 
tract system, but necessarily demand a purchase by careful selection, 
and at fair prices to dealers and instrument-makers. 
Eespectfully submitted. 

DANIEL AMMEN, 

Chief of Bureau. 
Hon. Geo. M. Kobeson, 

Secretary of the Navy. 



Office of Superintendent of Compasses, 
Bureau of Navigation, Navy Department, 

Washington, October 20, 1876. 
Sir : I have the honor to submit herewith the following synopsis of 
my annual report to the bureau for the current year: 

THE NAVY COMPASS. 

Eelative to the Navy compass, reference is made to an improvement 
recently proposed by Mr. Ritchie, in the rard-magne*^s, consisting in the 
substitutior of bundles of steel wire for the pil.es of thin lamina) now 
used. Certai'i advantages of these magnets are specified as made ap- 
parent, and a trial of a few compasses, thus fitted, at sea, is recom- 
mended. 

Mention is made of the compass-case, fitted up under your orders, in 
the Government building of the International Exhibition, and a list of 
its contents is given. 

COMPASS INSPECTION. 

Under this head a detailed description of the compass-testing instrn- 
ment, recently constructed, is given. This instrument is intended to 
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be ased as an anxiliary to the compass observatory, near Boston, in 
the examination of the Navy compasses at the several navy-yards, after 
the compasses are turned in from cruises at sea ; and the practicability 
of making these examinations, where they are liable to encounter large 
compass disturbances from magnetic surroundings, is justified by cer- 
tain peculiarities in the construction and use of this instrument. 

MAGNETISM OF SHIPS AND COMPASS DEVIATIONS. 

Magnetic examination of the Alert and Huron. — A detailed statement 
of the magnetic examination of the new iron sloops of war Alert and 
Huron, during last winter, is presented. The results comprise the de- 
viations of the standard and steering compasses, with the correspond- 
ing magnetic elements of both ships, from three sets of observations ; 
of which two sets were made under steam, first with the port helm and 
next with the starboard helm, and one set with the smoke-funnel 
lowered. 

In reviewing these results attention is called — 

First, to the characteristic differences in both the polar and quad- 
rantal forces, and in the corresponding compa^s deviations, according 
as the direction of the swing was to the right or to the left, and which 
are more decided as the changes in heading were more rapid. It is 
shown that these evidences of tardiness in the inductive action appear 
to be at the least as decided for the polar as for the quadrantal force. 
Allasious are made to the theoretical considerations bearing upon this 
question ; and it is suggested that in practice there is need of certain 
precautions, if entirely reliable observations are to be made. 

Secondly, to the remarkable changes of the standard compass of the 
Alert since the examination of that vessel in 1875. These changes are 
attributed in part to the shortening of the smoke-funnel and in part to 
the cutting away of the lower sections of the iron rail upon the mizzen 
mast, the two removed portions having probably concurred as a partial 
polar corrector of the compass. 

Thirdly, to the influence of lowering the smoke-funnel during the 
third set of observations on board each ship. 

Fourthly, to the existence of well-defined sextantal deviations, in 
addition to the usual polar and quadrantal deviations, at the steering- 
compass of the Alert, with allusions to theoretical considerations. 

THE ADJUSTABLE BINNACLE. 

A detailed description is given of the new adjustable binnacle with 
polar, quadrantal, and vertical correctors, affording facilities not only 
for the convenient magnetic correction of the compass, but for a com- 
plete definite registry of the corrections, as separately made, as well as 
for subsequent readjustments and registrations, either at sea or in port. 
I am, sir, very respectfully, your obedient servant, 

B. F. GKEENE, 
Professor of Mathematics U. S, A^., Superintendent of Compasses. 
Commodore Daniel Ammen, U. S. N., 

Chief of Bureau of Navigation^ 

Navy Department. 
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United States Hydrographic Offk^e, 

Wcuthington, D. C, September 16, 1876. 
Sir: In compliance with the bureau order of August 4, 1876, 1 have 
tbe honor to forward herewith the estimates of this office for the year 
ending June 30, 1878. 

During the year ending June 30, 1876, the work accomplished by this 
office has been as follows : Five new plates engraved ; ten in process of 
engraving; fifty-seven charts have been prepared and photolitbo- 
graphed ; and thirty-five plates corrected, to a greater or less extent, as 
information requiring it has been received. 

Sailing directions: *'The Navigation of the Pacific Ocean;'' "The 
West Coast of Africa,^ Volume 11; "The Coasts and Islands of the 
Mediterranean,'' Part I ; and " The Coasts and Ports of the Bay of Bis- 
cay," have been published and issued. Volume I of "The Directions 
for the West Indies and Gulf of Mexico;" Part II, "Mediterranean;" 
Volume 111 "West Coast of Africa;" and "The Northern Coai?t of 
France," are in hand and progressing favorably. 

The Directions for the coast of Chili, Bolivia, and Peru have for several 
months been awaiting their turn at the Public Printers; the usual for- 
eign "Light house Lists," "Hydrographic Notices," and "Notices to 
Mariners" have been issued. 

The determination of longitudes in the West Indies by the electric 
telegrajih, by the party in charge of Lieut. Com. Y» M. Green, U. 8. X., 
in the United States steamer Gettysburg, has been completed most 
satisfactorily. 

The positions of Key West, Havana, Santiago de Cuba, Kingston, 
(Jamaicji,) Aspinwall, Panama, San Juan de Porto Ilico, St. Thomas, 
Santa Cruz, St. Pierre, (Martinique,) Bridgetown, (Barbados,) and Port 
Spain, (Trinidad,) have been occupied, the measurements being made 
from Key West, the position of which had been determined with great 
accuracy by the United States Coast Survey. The observations are now 
being computed for publication. For the first time the latitudes and 
longitudes of these islands have been determined accurately, so as to 
admit of no question. 

On the return of the Gettysburg some intervals in the soundings made 
by Her Britannic Majesty's steamer Challenger between St. Thomas aud 
Bermuda were filled in, the line of soundings being continued from Ber- 
muda to Cape Henry; the greatest depth obtained was 3,950 fathoms, 
confirming those made by the Challenger. 

The sounding-machine invented by Sir William Thompson, with im- 
provements by the Bureau of Navigation, and the piano wire for sonud- 
ing, have in this, as in every other instance, given satisfactory results. 
The instruments used in the determination of longitudes are in goo<t 
order and require no expenditure; it is to be hoped that it may he found 
practicable at a future period to continue these valuable determinations. 
During the fiscal year the agents of this office have sold five thousand 
and thirty-one (5,031) charts, and one thousand and nineteen (1,019) 
sailing directions, and other publications of the office. 

As the estimates of the office have been only such as to admit with 
economy of its gradual progress toward meeting all the demands of the 
commercial and naval marine, the reduction of the appropriation for the 
fiscal year ending June 30, 1877, will cripple the office in its progress, 
debarring it from publishing much of its work as completed; this wilt 
especially be the case if unable, from want of appropriation, to print 
works which are now ready and others which will soon be re^idy for the 
press. 
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The gfreater number of charts from the survey of the United States 
steamship Karragansett, Commander Dewey, on the coasts of Lower 
California and in the Gulf of California, are as yet not engraved. The 
appropriations requested for completing the work have not been granted. 
The replotting of it has been carried on as rapidly as the small force at 
the disposal of the oflQce would permit, and the few which have been 
engraved have been completed at the sacrifice of other oftice-work. I 
may here mention that the general charts of Commander Dewey's sur- 
vey have already been engraved by the British Admiralty Hydrographic 
Office, who lose no time in placing before the public everything which 
i8 of assistance to navigation. I submit an estimate for this work, as 
also for the continuance of the survey into the Pacific Ocean, regarding 
it as of the greatest importance for the safety of navigation to have all 
the dangers existing there thoroughly examined and determined. 

With regard to the rented building occupied by this office, I will state, 
as ia my former reports, that it is in no respect fire-proof, and that it 
does not contain the requisite space. As heretofore, 1 recommend that 
a building be purchased and fitted up for a Hydrographic Office. 
Very respectfully, your obedient servant, 

R. H. WYMAN, 
Commodjre United States iVary and Eydrographer. 
Commodore Daniel Ammen. U. S. N., 

Chief of Bureau of Navigation^ 

Navy Department 



United States Naval Observatory, 

Washington^ October 20, 1876. 
Sir: In compliance with the bureau's instructions of the 28th ultimo, 
I have the honor to submit a report of the operations of this institution 
for the past year : 

the great telescope. 

Since n\y last report, observations with the 26 inch refractor have been 
made continuously. The satellites of the outer planets, Neptune, Ura- 
nus, and Saturn, have been carefully observed, and also a number of 
the more interesting and difficult of the binary stars. The observations 
of the satellites and of the companion of Sirius have been communi- 
cated to the Astronomische Nachrichten. A paper containing an ac- 
count of the search for the companion of Procyon, discovered by Mr. 
Otto Strove, director of the Pulkova Observatory, has been communi- 
cated to the American Academy of Arts and Sciences at Boston, and 
also to the Astronomische Nachrichten. The result of this search is, 
tbatnoie(f ihe observers at Washington have been able to see the 
companion found and observed by Mr. Strnve and his assistant; but they 
have discovered three other close companions of Procyon, and conject- 
ure the existence of several more. The new companions of Procyon 
were first seen here by Professor Holden, and afterwards by Professors 
Newcomb, Watson, and Peters, and by Mr. David P. Todd. Some of 
these companions have also been seen in Cambridge, Mass., by Messrs. 
Clark, with the 26Jinch objective made by them for Mr. McCormick. 

The figure of the object-glass not being quite perfect, and the flint 
lens having become slightly stained, the makers, Messrs. A. Clark & 
Sons, proposed to repolish this lens. The work was undertaken by 
them on April 2l8t and was finished May 4th of the present year 
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Tbe figure of the glass is now very nearly perfect, and the stahis have 
been removed from the flint-lens. The work was done by Messrs. 
Clark witliout compensation, further than their transportation to and 
from Washington, and their subsistence wliile here. 

Mr. A. G. Clark, while testing this objective, found the star eCorons 
Borealis, a close and difficult double star. As this may prove an 
interesting binary, I give here the results of the observations made by 
Professor Hall : 

1876.4. Angle of position, = 350O.5 ; distance, = 2M2 ; 3 nights. 

The magnitudes are 4 and 12. 

The dome is in good condition, and is moved with ease, considerinjr 
its size. In March, the cog- work by means of which the dome is moved 
became loose, and it was necessary to bolt it to the frame-work; but 
beyond this slight improvement the dome has needed no repairs. The 
canvas curtain which covers the opening in it, weakening by constant 
exposure, is easily torn by the wind, and needs renewing every year. 
Still, this manner of covering so large an opening seems to be the most 
convenient. 

The drivingclock continuing to be troublesome, and frequently 
stopping, it was taken down on July 2d, and the bearing of the shaft 
that carries the conical pendulum was changed. This bearing was a 
conical steel cup, into which was fitted the conical point of the shaft. 
On examination the point of the shaft was found to be worn and rough, 
probably through heating. In place of the conical steel cup, Mr. 
Gardner, the instrument-maker, put a plane agate surface, and gave the 
lower end of the shaft a spherical surface of large radius. To guide the 
shalt, an oil-cup is raised around the agate, and the upper surface of 
this cup forms a ring the size of the shaft. The clock now runs with 
much less noise and jar than befdre, and thus far has given but little 
trouble. The telescope and the entire apparatus are now in good con- 
dition, and are in constant use. 

Tfie tramit circle. — This instrument, under the direction of Professor 
J. R. Eastman, assisted by assistant observers Edgar Frisby, A. X. 
ISkinner, and H. M. Paul, has been em[)loyed, as in the preceding year 
1874-75, in observations of the sun, moon, and planets, and of a large 
list of miscellaneous stars whose places were desired, first, as zero- 
l)oints for the formation of a catalogue from the zone observations made 
here in the years 1846 to 1849 ; secondly, for the use of Lieut. G. M. 
Wheeler, Corps of Engineers, United States Army, in the reduction ot 
the zenith telescope work of his parties engaged in surveying anil 
exploring the western Territories ; and, thirdly, for the use of Lieut. 
Com. F. M. Green, in his determinations of latitude in the West Indie.^. 

Considerable progress has been made in the observation of the list of 
stars from the British Association Catalogue, between 120^ (K and 13F 
10' north polar distance. 

The observations of stars from the American Ephemeris have been 
generally limited to those necessary for the determination of time and 
azimuth, and for reflection observations. 

In October, 1875, clock signals were exchanged on five nights with the 
observatory of Lehigh University, Bethlehem, Pa., to determine tbe 
longitude of that observatory. A report of this work will appear in an 
appendix to the volume of 1875. 

The roof of the transit-circle observing-room is still in a very bad 
condition, and should be rebuilt on an entirely different plan. 

The 9,6 inch equatorial. — This instrument is under the charge of Pro- 
fessor Eastman, with Messrs. Frisby, Skinner, and Paul as assistants. 
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It has been employed in the observation of occultations, and in identi- 
fying asteroids whose places are not well known. 

Mural circk and transit instrument — With the transit instrument Pro- 
fessor Yarnall has been observing such stars as had not been sufficiently 
observed in the catalogue which was published for the years 1845 to 
1871 ; and other stars whose places have since been observed in declina- 
tion with tlie mural circle. He has reduced these stars to their mean 
places, and they are now ready for a new edition of that catalogue. 
He has also been engaged in preparing for publication that portion of 
the annual volume for 1874 which is now in press. He was assisted by 
Professor Lockwood until thelatter's retirement in August last. 

The meteorological department has been in charge of Prof<*ssor East- 
man, and the usual observations with the barometer, and the dry, wet, 
and solar thermometers have been made at i)\ 3^, 6^, 9**, noon, 3^\ 0^, 
and 9^* on each day. The observations for 18i75 were ready for the 
printer in August, and, though unavoidably delayed, 200 extra cop- 
ies will soon be ready for distribution to our meteorological correspond- 
ents. 

Chronometers, — There are at present 82 chronometers under compari- 
son, of which 58 are ready tor issue and 24 are undergoing trial. Tfiere 
are 28 in the hands of Messrs. Negus undergoing repairs. This firm 
has continued to do the cleaning and repairing of instruments for the 
Observatory, and has sent here 25 chronometers <luring the year in good 
order. Fifty-three chronometers and seven watches have been received 
from all sources, and 34 chronometers and 6 watches have been issued 
for use. 

Lieut. Commander C. H. Davis was ordered to duty October 23, 1876; 
Lieut. T. N. Lee, 15th November; Lieut. J. J. Brice, Ist December; 
Lieut. Commander G. W. Pigman, March 1, 1876; Lieut. 0. H. Arnold 
was detached November 12, 1875; Lieut. J. J. Brice, March 7, 1876; 
Lieut. T^ N. Lee, May 31. The last was reordered September 19, 1876. 
Those on duty at present are Lieut. Commanders C. H. Davis and G. W. 
Pigman; Lieut. Edward W. Sturdy (ordered on the 14th instant) and 
Lieut. T. N. Lee. 

Investigation of tJie moon's motion, — Three computers are now employed 
on this work under direction of Professor Newcomb, with the appro- 
priation of $3,000 for the purpose. It is hoped tRat the discussion of all 
recorded observations of eclipses and occultations from the earliest his- 
torical times till 1750 will be nearly completed during the present fiscal 
year, and will be ready for publication by the end of 1877. The theo- 
retical investigation of the inequalities due to the action of the planets 
may require a longer time for their completion. An appropriation of 
$1,200 is therefore asked for, which will suffice for the employment of a 
skilled computer through the next fiscal year. 

Reduction of transit of Venus observations. — This work is going for- 
ward as fast as the limited balance of piist appropriations in the hands 
of the commission will admit. The time observations, and errors and 
rates of chronometers at all the stations are nearly computed, and the 
latitudes are all determined. Prof. T, H. Safford has been tempora- 
rily employed in the tedious investigations necessary to determine the 
longitudes of the stations, and in preparing the tables necessary for re- 
ducing the photographic negatives. Next to the determination of lon- 
gitudes, the most laborious part of the work which remains to be done is 
the measurement of the photographic negatives. The commission as- 
signed this work to Professor Harkness, in June, 1875. By him the 
siue flexures of the eight transit instruments used by the observing 
7n 
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parties have been carefully determined by means of horizontal and ver- 
tical collimators, erected in the fire proof tor that purpose. The inequal- 
ities of the pivots of these transits have also been detenniuedf the in- 
strument employed in the work being Professor Harkness's new spher- 
ometer-caliper. 

Owing to bad weather, more than half the photographs of the transit 
of Venus are so faint that it is not possible to see them through an or- 
dinary microscope. A series of experiments undertaken to overcome 
this difficulty, resulted in the construction of a new form of micrometer 
microscope, which renders it possible to measure all these pictures with 
a good degree of accuracy. Besides this new optical arrangement, 
other additions have been made to the measuring engine, wli ch greatly 
facilitate its use, and considerable progress has also been made in in- 
vestigating the errors of its glass scales. 

The observations made at the Hobart Tow^n station for the telegraphic 
determination of the difference of longitude between that place and 
Melbourne, have been reduced, but the itinal value of the longitude can- 
not be siveu because the simultaneous observations made at the Mel- 
bourne Observatory have not yet been received. 

The observations for telegraphic difference of longitude between the 
Hobart Town and Campbell Town stations have been completely re- 
duced, and result in placing Campbell Town thirty-nine seconds and 
fifty-six hundredths of time (3D«.5(>) east of Hobart Town. 

Blank forms have been prepared for the reduction of the chronomet- 
rical differences of longitude, and much progress has been made in the 
computation of the longitude of the Kergiielen station, but the final 
result has not jet been obtained. 

International Exhibition, 1876. — In response to inquiries made by the 
Bureau of Navigation in regard to the amount of space desired by the 
Observatory for its exhibit at the International Exhibition, reqi^est was 
made of the '* Board on behalf of the Executive Departments " for plac- 
ing the following classes of objects, the plan and estimates for the exhi- 
bition of which were approved by the Secretary of the Navy : 

1. A copy of each volume of the astronomical and meteorological ob- 
servations issued by the Observatory from the date of its founding, 
1845. 

2. The distinct treatises which have issued pertaining to the subjects 
constituting part of its investigations. 

3. A selected number of chronometers of American manufacture^ 
taken from those on hand for issue to United States vessels. 

4. A set of the instruments actually employed in observing the transit 
of Venus, December 8-9, 1874, the instruments being mounted io a set 
of buildings similar to those which were constructed for the actual ob- 
servations and transported to the several stations in each hemisphere. 
This part of the exhibit was designed to show the modes in which the 
observations were made and recorded, and to illustrate American apti- 
tude for expeditionary astronomical work. 

5. The illustration of American Arctic exploration from the year of 
the first Grinnell expedition, (Do Haven and Kane,) 1850, to the year of 
the death of Captain Hall, 1871. With this subject, the Observatory 
had been again brought into official relation. 

The full amount of space required in the Government building and 
within the grounds of the Centennial having been readily accorded hy 
the representative of the Navy Department, Rear-AdmiralJenkius,tbe 
exhibit of the objects heretofore named has been satisfactorily made. 
The care of placing the astronomical portion was intrusted to ProL 
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William Harkness, one of the observers of the transit of Vonas, 1874, 
assisted by Mr. \V. F. Gardner, instrument-maker of the Observatory; 
tbat of the publications and of the Arctic collection was intrusted to 
Prof. J. B. Nourse. 

While making np this collection, contributions from distinguished 
friends of the American explorers, and particularly from those who took 
part in the different expeditious, including officers of the Navy, were 
cordially offered and their receipt acknowledged; efforts being made to 
link to the Centennial all who had been directly interested in our ex- 
plorations. 

The catalogue of "Navy Department exhibits," recently published at 
tiie International Exhibition, contains accurate descriptive lists of the 
Qbjects furnished by the Observatory. 

The Library, — The increase in the number of volumes (principally by 
exchanges) has somewhat exceeded that of former years. The distri- 
bution of the annual volumes, besides 8U[)plyiug the calls for results 
of the investigations of the Observatory by its collaborators in the va- 
rioos observatories and other scientific institutions of the world, brings 
back rich gratuitous exchanges to build up our own resources. 

The volume of observations made during the year 1873, has been 
widely distributed. An appendix to the volume for the year 1874, con- 
taining a condensed account of the Observatory, a list of publications, 
and a brief description of each of the instruments, illustrated by helio- 
paphs, has been received from the press in advance of the volume, and 
is now being distributed to those who are directly interested in astro- 
nomical work. 

Very respectfully, your obedient servant, 

O. H. DAVIS, 
Rear-Admiral^ Sttperintendent 

Commodore Daniel AmMen, U. S. N., 

Clfie/ of Bureau of Navigation, ifcc, Navy Department 
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Nautical Almanac Office, 

Washington, I). C, October 19, 1876. 

Sir : I have the honor to submit the following report of the operations 
of this office during the past year. 

The preparation of the American Ephemeris and Nautical Almanac 
has continued as in previous years. The Ephemeris for each year com- 
jjrises all relating to the places of the sun, moon, principal planets, and 
standard stars that is desired by astronomers in such a work. 

During the past year 418 copies have been sold, and 027 have bee« 
divStribated to the ships and stations of the Navy; to the surveying and 
exploring parties of the Army ; the Coast Survey and the Land Office ; 
to observatories and astronomers, and to various colleges and other pub- 
lic institntions, especially to those in which astronomical observations 
or investigations are conducted. 

A smaller volume, containing the first half of the complete Ephemeris, 
is published for the use of navigators. More than 3,500 copies of the 
almanac for each year are required for the supply of merchant-ships. 

There have been printed during the year 1,000 copies of the Ephemeris 
for 1877 ; 500 of the Ephemeris for 1879 ; 3,000 of the small almanac for 
1877 ; 1,000 of the small almanac for 1879. 
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The small almanac for 1879 was received from the printer in January, 
and the complete volume for 1879 in August of the present year. The 
latter was delayed by the exhaustion of the appropriation for printinjj. 

The small almanac for 1880 is nearly complete and stereotyped, and 
it is expected that the entire Ephemeris for that year will be issued 
before April next. 

The preparation of the Ephemeris for 1881 is in profjress, bat cannot 
be completed with the appropriation for the present year. 

The preparation of the Ephemeiis for 1882 will be still more delayed 
unless the whole appropriation requested for the next fiscal year be 
granted. 

Considerable progress has been made in extending the star tables of 
the American Ephemeris from 1800 to 1900. But it has become neces- 
sary to suspend this work until a new appropriation becomes available. 
The want of it will delay still more the preparation of the Ephemeris 
for 1881. 

Of thelG7 small planets, 49 have been discovered by American astron- 
omers. It is desirable that ephemerides of all of these should be pre- 
pared by citizens of the United States. The appropriation of $3,0(M) a 
year for this purpose enables me to provide for 25 only. The compen- 
sation allowed for each is inadequate for the labor required. 

1 have already submitted estimates for the expenses of this oflSce in 
the next fiscal year. 

1 am, very respectfully, your obedient servant, 

J. H. C. COFFIN, 
Trof, of MaiheniaticSj V. 8. N,, SupH. 

Commodore Daniel Ammen, U. S. N., 

Cliitf of Bureau of Navigation^ Navy Department 



United States Naval Signal-Office, 

Annapolis^ Md,, September 20, 1876, 

Sir: I have the honor to report to the bureau that the operations at 
this office during: the past year have been confined to an elaborate 
series of experiments with the electric light of Professor Faruier, an<l 
with signal bombs, rockets and candles of various kinds, (as made known 
to the bureau in my special reports from time to time,) and to the com- 
pletion of the new general-signal book which was issued to the service 
on the 1st instant. 

The Ooston signal now in use in the Navy so lights up a ship as to 
disclose her size, armament, &c., to every vessel in her vicinity, and 
blinds the men on deck — serious objections in time of war, and when 
gpxug through a great thoroughfare like the British Channel, or in 
and out of a crowded port; and I would, therefore, recommend that the 
signal-candle (which burns in the air and can be seen by all the vessels 
of a fleet at the same instant) be substituted for it, until the electric 
light takes the place, (as it ere long must, I think) of all other nigh^ 
signals. 

Working by the flash system, signals made by Farmer's electric light 
were read in my presence at the distance of six miles with great rapidity 
And exactness, at the torpedo depot, this summer, for three consecutive 
nights, without a single mistake being made ; and on the last night of 
my stay there Professor Farmer so placed the lantern that its rays were 
thrown vertically in the air j then, working it by hand, he made the 
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"one,^ "two," "three," of the Myers code, thus deraonstrnting tbe 
imicticability of using the air as a " screen " for signalin*?. The nij^ht 
ou which this experiment was made was beautifully clear, and there 
seamed to be the slightest possible moisture in the atmosphere. 

Professor Farmer expresses the opinion that electricity may be used 
on board our ships, not only for signalizing, but for lighting them safely 
aud economically ; and, in view of the great importance of the matter, E 
trust I may be permitted to express the hope that Congress, at its next 
session, will make a special and liberal appropriation for electric pur- 
poses. 

The quarterly reports of the various vessels in commission show an 
improvement in the signal corps of the Navy. 

As the office is to be removed to the Navy Department, the sum of 
$340 will be sufficient for its maintenance, distributed as follows; 

Laborer's wages $540 00 

CoDtingeut expeuses 300 00 

840 00 
I am, sir, respectfully, your obedient servant, 

FOXHALL A. PARKER, 
Commodore, and Chief Signal- Officer* 
Commodore Daniel Ammen, U. S. N., 

Chief of Bureau of Navigation^ &e,j Washington, D, C. 



BUREAU OF NAVIGATION. 

Estimate of appropriationH required for the service of the fiscal year ending 
June 30, 1878, by the Bureau of Navigation, 

FOR THE SUPPORT OF THE BUREAU OF NAVIGATION. 

For salary of chief clerk, (Revised Statutes, page 69, section 416, and act of 

Angnst 1.5,187rt. $1,800 00 

For salary of one clerk of third class, (Revised Statutes, page 26, section 167, 

and act of August 15, 1H76) 1,600 00 

For 8:ilary of one clerk of second class, (act of August 15, 1876) 1, 400 00 

For sal ary of messenger, (ac4 of August 15, 1 876 ) 840 00 

For salary of laborer, (act of August 15, 1876) 720 00 

For contingent expenses 800 00 

Total 7.160 00 



Estimate of appropriations required for the service of the fiscal year ending 
June 30, 1878, by the Bureau of Navigation. 

A. 

1.— FOR NAVIGATION. 

For foreign and local pilotage and towage of ships-of-war $55, 000 00 

For paymf*nt of canal dues and other charges incidental to passing through 

canals, (inapplicable to any other purpose) 7,000 00 

For services and materials in correcting compasses on board ship, and for 

adjusting and testing compasses on shore 3, 000 00 

For nautical aud astronomical instruments, nautical books, maps, charts, 

and sailing-directions, and repairs of nautical instruments for ships-of- 

war 11,000 00 

For books for libraries for ships-of-war 3,000 00 
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For Davy sipfnals and apparatus, namely : signal-lights, lanterns, rockets, 

including nmniiitr lights, drawings, and engravings for signal •hooks... $6,000 00 
For compass-fittings, including binnacles, tripods, and other appendages 

of ships' compasses 7,000 (>0 

For logs, and other appliances for measuring the ship's way, leads, and 

other appliances for sounding 3,000 00 

For lanterns and.Iampit, and their appendages, for general use on board 

ship, including those for the cabin, ward-room and steerage, for the hold 

and spirit-room, for decks and quartermaster's use 5,000 GO 

For bunting and other materials for flags, and making and repairing flags 

ofallkinds 5,000 OO 

For oil for ships-of-\var, other than that used in the engineer department, 

for candles, when used as a substitute for oil in binnacles, rnnning-lighta, 

for chimneys and wick, and for soap used iu the navigation department. 24,000 00 
For stationery for commanders and navigators of vessels-of-war, and for 

nse of courts-martial 2,000 OO 

For musical instruments and music for vessels-of-war 1,000 00 

For steering signals and indicators, and for speaking-tubes and gongs for 

signal-comuiunication on board vessels-of-war 3,000 00 

For payment of bill of Messrs. Anthony & Chew, for general average on 

stores shipped per steamship General Sedgwick, in January, 1871 IJW 44 

Total 135.13r> 44 

2.— FOR NAVIGATION— CONTINGENT. 

For freight and transportation, postage and telegraphing on public busi- 
ness, advertising for proposals, packing-boxes and materials, and all 
other contingent expenses $5,000 00 

3.— FOR NAVIGATION— H YD ROGRAPHIC WORK. 

For drawing, engraving, purchase of chart-paper, printing and photolitho- 
graphing charts, correcting old plates, preparing and publishing sailing- 
directions and other hydrographic information $60,000 00 

For fuel, lights, and office-furniture, care of building and other labor, pur- 
chase of books for library, drawing materials, and other stationery, post- 
age, freight, and other contingent expenses 5.000 00 

For rent and repair of building - 2, fcjOO 00 

For completing and engraving charts of the survey made of the coast and 

gulf of lower California and the mouth of the Colorado River 7,000 00 

For continuing the survey of the Pacific Ocean and of the reported dan- 
gers to navigation 15,000 00 

Total -. H9,800 (0 

B. . """"'^^^" 

1.— FOR NAVAL OBSERVATORY. 

For three assistant observers, at $1,500 each - $4,500 0^ 

Foroneclerk 1,800 

For one instrument-maker, three watchmen, one messenger, and one por- 
ter, keeping grounds in order, repairs of buildings and inclosures, fuel, 
light, and ottice-furniture, professional books for library, chemicals for 
batteries, stationery, freight, and all contingent expenses 13, 500 00 

Note.— The sum of $13,500 was, for many years, the amount annually 
appropriated. The reduced sum has proved inadequate for the mainte- 
nance of the establishment and the preservation of the buildings. 

For theory and tables of the moon's motion 1,200 00 

For reducing and transcribing astronomical and meteorological observa- 
tions for publication 2,200 00 

Total 23, goo 00 

2.— FOR NAVAL OBSERVATORY. — TRANSIT OF VKNU8 OBSERVATIONS. 

For completing reductions of observations of the transit of Venus $.i, 000 00 
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3. — FOR NAVAL OBSERVATORY. — TRANSIT OF MERCURY OBSERVATIONS. 

For expenses of observing the transit of Mercury on May 6, 1878, at vari- 
oQd points in the Juited States .' $1,500 00 

Total under Naval Observatory t>9,700 00 

C. 

1.— NAUTICAL ALMANAC. 

For pay of compnters and clerk for preparing for pablication the Amerl- 
ca»i Ephemeris and Nautical Almanac $20, 000 00 

For rent, fuel, labor, stationery, boxes, expresses, books, and miscellaneous 
expenses 1,500 00 

For continuance of woik on new planets discovered by American astrono- 
mers 3,000 00 

Total 24,500 00 

Note. — The estimate for pay of computers, &c., is for the amount usnally 
appropriated in previous years and found to bo necessary for the successful 
prosecution of the work. 

RECAPITULATION. 

Estimate of appropriations required for tlie fiscal year ending June 30, 
1878, by the Bureau of Kavigation^ Nai:y Department. 

FOR SUPPORT OF BUREAU. 

Salaries and contingent $7,160 00 

FOR THE NAVAL SERVICE. 

A I. Navigation $135,136 44 

2. Navigation, contingent 5,000 00 

3. Navigation, hydrographic work 89, HOO 00 

Bl. Naval Observaitory : 23,200 00 

2. Naval Observatory, transit of Venus observations 5, 000 00 

3. Naval Observatory, transit of Mercury observations 1, 500 00 

C 1. Nautical Almanac 24,500 00 



Total 2r^4, I3B 44 



Offers to furnish ten thomand gallons lard-oil at the New York navyyard^ 
under advertisement authorized by the Bureau of Navigation, July 18, 
1876. 

Per f^allon^ 

Chard, Howe & Weber* $092^* 

Manhattan Oil Company 097 

S. C. Carll 097i 

J. H.Walker 1004^^^ 



No, 5.— BUREAU OF EQUIPMENT AND RECRUITING. 

Navy Department, 
Bureau op Equipment and Recruiting, 

October 23, 1876. 
Sir: I have the honor to sabrait the annual report of this bureau, with 
the estimates for its support for the fiscal year ending June 30, 1878. 

DuriDfi: the past fiscal year 99 vessels have been either partially or 
wholly equipped under this bureau at the. several navy-yards, at an ex- 

* Accepted. 
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penditiire for labor of 8320,000, the pfreater part of the materials having 
beeu supplied from the stock on haud, which, however, is rapidly dimin- 
ishing. 

Sixty-one thousand three hundred and eleven ton?) of coal have been 
purchased at home and abroad for the use of the Navy, uader this bu- 
reau, costing, including freight and shipments, $623,237.76. 

Three hundred tons of hemp have been purchased, costing $91,459.92* 

The rope- walk at Charlestown navy-yard has supplied the wauts of 
the service with wire, hemp, manila and hide rope. 

The eq'iip nent-shops at the VV*ishingfc:)a nivy-yard have faraislied 
all the anchors, chains, &c., needed for the service. 

IMPROVED GALLEY. 

Since my last report an improved galley has been introduced into the 
Navy, at a slightly less cost than the old one, and with a nijiterial econ- 
omy in fuel and increased facilities for cooking ; dispensing in smaller 
ships with the former cumbersome and expensive bakeoven. 

If the same improvements (which are patented) can be introduced in 
the galleys manufactured at the Washington navy-yard, it will be ad- 
visable to manufacture them there in preference to buying of private 
parties. 

I earnestly recommend that in future all galleys on single-decked 
ships be placed under the top-gallant forecastle. 

CHAIN-IRON. 

During the past few years quite a number of ships have parted their 
chains without undue strain. A series of experiments instituted by my 
predecessor, and conducted by Commander Beardslee, disclosed the fact 
that much of the iron used in the manufacture of chains for the Navy 
was defective in the necessary qualities. 

In cimsequence of these experiments, the testing-machine at the 
Washington navy-yard has been placed in thorough order, and its ac- 
curacy established; the proof-table has also been revised. 

All iron tor the above purpose is now examined by a board of officers 
before purchase, and I have reason to believe that we are at present 
manufacturing chains and anchors of the very best quality. 

STEEL- WIRE HAWSERS. 

During the past year the subject of wire hawsers has engaged the 
attention of the bureau. 

Wire hawsers are coming into use in foreign navies, particularly for 
towing purposes. They have advantages over hemp and manila, which 
it is not necessary to mention here. 

The bureau has hitherto found it impossible to obtain steel wire in 
this country of the requisite strength. A quantity was imported fwm 
p]ngland, and a steel-wire hawser of 7J inches in circumference was 
manufactured at the rope-walk in the Boston navy -yard, and is now 
on exhibition at the Centennial. 

The commandant at the Boston yard has orders to manufactare two 
more hawsers, one of foreign steel and one of domestic, if it can be ob- 
tained. These hawsers are intended for towing the monitors. 

In this connection, a board of officers is now in session at the Wash- 
ington navy-yard for the purpose of reporting upon iron and steel wire 
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for RtaDdiDg rigging and hawsers, their comparative qualities and cost, 
the best method of preserving them from deterioration, and to ascer- 
tain the best manufacturers, &c. 

I anticipate the time when wire will not only be used for hawsers, but 
for the more important purpose of anchoring ships. Wire cables have 
80 many advantages that I think they must eventually be adopted. 

ALX.OWANCE-BOOK. 

The book of allowances for this bureau was compiled at a time when 
men of-war were forced to be self-sustaining, for very often the whole 
term of their cruises ; but now, when naval stores can be found in nearly 
every port, and when steam and the telegraph render communication 
with sources of supply so easy and so frequent, it is no longer neces- 
sary to burden the holds and other store-rooms of our ships with arti- 
cles often never used. Not only economy but the health and comfort 
of the crew will be increased by a strict revision and curtailment of 
the allowances, and this is now being done. 

EBCEIVING-SHIPS IN RESERVE FOB SEA-SERVICE. 

In pursuance of the policy of the Department to have the ships em- 
ployed on the recruiting stations in^ condition for sea-service as near as 
possible, the steam-frigates Colorado and Wabash are now in eommis- 
8ioQ as receiving-ships at New York and Boston; the Franklin, on her 
way home from Europe, has been ordered to Norfolk, and the Wyoming 
is fitting out at Washington. 

These ships constitute) a reserve class, and, although not of modern 
type, might be employed w^ith great advantage in any emergency arising 
Dear our coasts, as they carry formidable batteries and have steam- 
power. 

In addition, it is considered better in every respect that men entering 
the Navy should be at once placed near or on board of well-disciplined 
ships of war in preference to mere hulks, where but little opportunity 
is given for drill, and where the men waiting in idleness become careless 
and discontented. 

I believe that this change has been in every respect economical and 
beneficial. 

BARRACKS FOR SEAMEN. 

By authority of the Department, and in pursuance of a recommenda- 
tion in my last report, the hulk Vermont is now being roofed over and 
fitted ap as a complement to the receiving-ship at New York, with 
mess-ball and dormitories, capable of accommodating comfortably, and 
with due regard to health, from 800 to 1,000 recruits. 

The Vermont thus becomes a seamen's home, and the space of ground 
surrounding her an exclusive drill-ground, useful both for professional 
and healthful exercise. 

I am convinced, from inspection of naval stations abroad, that while 
ships are necessary at recruiting stations, the system of seamen's bar- 
racks on shore for the accommodation of recruits is much better, for 
economic and sanitary reasons. 

It is intended to make New York the central rendezvous for the Navy, 
as men are more readily transferred to home and foreign stations from 
that point, and the facilitiea for collecting and maintainiug them on the 
cobdock are greater than at any other station. 
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sailors' hall, new YORK- 

The sailors' hall mentioned in my last report as in coarse of erection 
by the Bureau of Yards and Docks has been finished, and fulfills all the 
purposes intended ; it already contains a library of 1,200 volumes, and 
an or^an for Sunday services — voluntary gifts from the citizens of Brook- 
lyn and others, the organ costing over six hundred dollars. 

The interest thus manifested by citizens exhibits the fact that any 
effort on the part of the Government for the amelioration of a neglected 
class of the community is instantly and substantially appreciated. 

COND UCT-REPORTS. 

The conduct-reports forwarded to this bureau quarterly, by direction 
of the Department, from all ships in commission, have enabled it not 
only to become cognizant of the character and qualifications of every 
enlisted man in the Navy, but to check, in a great degree, hasty and 
often needless punishment of the men ; holding officers by frequent in- 
spection to a more direct responsibility. 

It has been found that, as a rule, the less the punishment on board, 
the more efficient the ship, and it will be a happy day in the Navy 
when this fact is more generally recognized by officers. 

FIREMEN AND COAL-HEAVERS* 

The restoration of rates to firemen and coal-heavers has had a bene- 
ficial effect, by consolidating the department of steam-engineering, and 
simply remanding men back to their proper positions on board of a ship 
of war. 

It is only a recognition of the fact that such a ship is, or ought to be, 
a full-powered steamer, intended for war purposes, using sails as auxil- 
iary, and that the men who man the engines and take care of thera in 
time of battle are a class by themselves, and as such must be fostered 
in order to be rendered efficient. 

HONORABLE DISCHARaES AND CONTINUOUS SERVICE CERTIFICATES. 

The honorable-discharge and continuous-service system, in operation 
for several years in the Njivy, has a constantly improving tendency; 
gradually bringing into the service a better class of men, aud rendering 
them desirous of remaining in it. 

In connection with the training-system for boys, I look forward to 
the time as not distant when the Navy will possess a corps of trained 
seamen as permanent and proficient in their several grades as our 
present admirable corps of officers. 

In this connection I have the honor to recommend that, after Jan- 
uary 1, 1877, all promotions of enlisted men to higher rates shall be by 
examination and recommendation of a board of officers, convened by 
the commanding officer of the ship to which they belong, aud subject 
to his approval. 

The idea is to render these promotions more permanent, and conse- 
quently more desirable. 

I have also the honor to recommend that, after the before-mentioned 
date, continuous-service certificates shall depend upon the good conduct 
of the men, aud only be issued upon the recommendation of their com- 
manding officers. 
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Under tbe present sjstem, any man serving his term of enlistment is 
entitled to a continuous-service certifloate, and thus the Navy is often 
burdened with those who have no other qualification than length of 
service. 

The complements of our ships have been reduced to correspond in 
some degree with the total force as reduced by act of Congress, and it 
beconjes highly important that we should retain only the very best men 
in the Navy. 

PERMANENT APPOINTMENTS FOR PETTY OFFICERS. 

Under the present regulations, any enlisted man having served three 
continuous enlistments, and received three " good conduct badges," is 
entitled to the rate of petty officer, if qualified, and cannot ou subse* 
quent re-enlistment be disrated except by court-martial. 

I would recommend that hereafter any enlisted man fulfilling these 
conditions shall receive from the honorable the Secretary of the Navy 
an appointment as a petty officer, to be held during life or good beha- 
vior, and shall be subject to detail for duty by the Bureau of Equip- 
ment and Recruiting. 

The nnmber of honorable-discharge and continuous service men is 
constantly increasing, and officers should be cautioned to recommend 
none but the deserving for these privileges. 

ACCOMMODATION OF ENLISTED MEN ON BOARD OF SEA-GOING VESSELS. 

As 1 consider it the duty of this bureau to foster and protect the in- 
terests of the enlisted men of the Navy, I deem it incumbent upon me 
to call yonr attention to the constantly-increasing tendency of the 
officers' accomuiodations on board of a ship in our service to encroach 
upon the space allotted to the crew. 

It would be a startling exhibit if the number of cubic feet of space 
allowed to the sailor, as compared to the space allowed to the officer, 
was placed in a tabulated form and^submitted to inspection and criti- 
cism. 

lu addition tothis general crowding of the crew for ward by the increased 
size and number of state rooms for officers, the cabins of our ships have 
grown into di.sproportionate size, not unfrequently interfering with effi- 
ciency, and always entailing a large expense in furniture and outfit. 

The dimensions of these apartments should be reduced according to 
regulation to actual need, and not left to the discretion of the con- 
structors, who often build or alter them to suit the natural, but selfish, 
desires of officers who expect to occupy them. 

It is a rare thing to see anything in the outfit of a man-of-war in- 
tended to enhance the comfort or even protect the health of the en- 
listed men. 

In this connection, the subject of ventilation of ships has never re- 
ceived proper attention in the Navy ; but it is foreign to my especial 
duty, and I only allude to it as worthy of your attention. 

COURTS-MARTIAL. 

I do earnestly a«k your consideration of the laws which govern our 
courts-martial in the punishment of enlisted men of the Navy. 

The Dei>artnient is constantly occupied in mitigating or modifying 
sentences, which, although honestly rendered, and in accordance with 
law, are almost uniformly found to be not only too severe ou the man 
bat injurious to the service. 
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There is a constant tendency to inflict " loss of pay " as one of the 
punishments for trivial offenses. This, in my opinion, nhouhl be lim- 
ited absolutely by the period in which the offenders' services are lost 
to the country. 

An intelligent revision of the naval code would not only harmonize 
it with the spirit of the age but relieve the Department in a great meas- 
ure of one of its most pressing duties. The letter of the law is too 
severe for practice, and the spirit iuconsisteut with modern ideas of 
right and justice. 

DESERTION. 

In my report of last year I stated that the " fear of punishment does 
not deter men from deserting." I am enabled to verify this statement 
by the records of the bureau. 

During the first six months of 1875 there were 712 desertions from 
the entire fleet, and during the corresponding period of 1876 there were 
562; the number of desertions being more than one-twelfth in 1875, and 
less than one fifteenth in 1876, of the whole force afloat. 

I attribute this marked reduction to a growing belief among the sea- 
men of the Navy that a more liberal system of discipline is ab;>ut to pre- 
vail in the service — a discipline which will enforce the law by encourag- 
ing men with rewards for doing their duty, rather than by punishing 
them for its neglect. 

TRAINING-SHIPS. 

In my last report there were 260 boys enlisted for the Navy, to serve 
until 21 years of age. At the present date there are 479. 

Of this number 221 are on board of the training ships, viz: Minne- 
sota, 139; Monongahela, 82 j 258 have passed out of the training-ships 
into the general service, and are distributed as follows : Hartford, 55; 
Essex, 77 ; Adams, 78 ; Marion, 18 ; Pensacola, 30. 

The Minnesota, at New York, and Monongahela, at Baltimore, are ia 
successful operation, for the preliminary training of boys, while the Sa- 
bine, at Portsmouth, N. H., and the Portsmouth, at San Francisco, Cal., 
which were also engaged on this duty, have been withdrawn, mainly in 
consequence of the fact that boys did not present themselves at these 
points in suflicient numbers to justify maintaining them. 

The sailing ship Supply has been employed the past season as tender 
to the Minnesota, and has made a useful cruise in our own waters, with 
125 boys on board. 

The Juniata, now replaced by the Monongahela, also made a cruise 
with her boys to Bermuda, and subsequently spent the summer in Lon^ 
Island Sound. 

In the absence of any positive legislation, the plan adopted is to place 
these boys for one year under tuition on board of stationary ships, and 
then transfer them to sea going veSvsels under the command of officers 
who will continue their instruction, and give personal supervision to 
their welfare and advancement. 

So far this simple plan has worked satisfactorily, and the boys now in 
service are already pronounced more valuable to the Navy than the 
landsmen whose places they occu[)y. 

The Department has directed that the Oonstitntion, at Philadelphia, 
shall, when ready, go into commission at that port as a stationary train- 
ing-ship, and the bureau hopes, when opportunity favors, to place the 
Saratoga at Baltimore for the same purpose. 

With these ships thus employed, and with the legislation asked for, 
and again urged, it is believed that in a very few years a radical and 
beneficial change will be made in the personnel of the Navy. 
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TRAINING BOYS FOR ENGINEERS' FORCE. 

I consider it practicable aud desirable to enlist boys for the engineers' 
force, under the same system, to become firemen, oilers, and finally 
machinists ifqaalified; and I respectfully recommend that it may be 
tried on board of such of the stationary training ships as are steamers. 

REDUCTION OF NAVAL FORCE AND ENLISTSl-ENT OF BOYS. 

Congress in its last session reduced the force of the fleet from 8,500 
to 7,500 men; this reduction places our Navy in its personnel below the 
standard of every navy in Europe, except, perhaps, that of Portugal; 
its etft^ct. also, upon the service has been injurious by destroying the 
faith of the enlisted men in the implied promise of the Government to 
retain them, subject only to their own good conduct, and by forcin^^r 
them, in the absence of any commerce of our own, to go abroad in 
search of employment. Many of them, after years of service in which 
they have become proficient in their duties, are thus lost to the country. 

As this reduction, however, has been accomplished, I would recom- 
mend that Congress be asked, in lieu of any increase of men in the 
Navy, for the requisite authority to enlist annually 750 boys in addition 
to the present force. 

The cost of these boys to the pay of the Navy would not amount to 
more in the aggregate than the cost of 250 men. I ask, therefore, for 
this moderate Edition to the personnel of the Navy, in order that the 
training system now in successful operation, as before stated, may be 
perfected and made a permanent means of manning the fleet. 

INTEREST ON PAY OF ENLISTED MEN, AND OUTFIT OF CLOTHING. 

I would also renew ray recommendation of last year, that the provis- 
ions of the act of Congress approved May 15, 1872, allowing interest at 
the rate of 4 per cent, per annum on the savings of soldiers deposited 
with paymasters, be extended to apply to the amounts due enlisted men 
in the Navy. 

The last annual report of the Secretary of War commends this system 
of banking in the highest terms, and states that it has been the means 
in a marked degree of lessening desertion, and thereby increasing the 
tone and morale of the Army. The system is also in operation in the 
British navy with like gratifying results. 

The bureau has for stiveral years endeavored to get a law passed 
granting to the enlisted men of the Navy an outfit of clothing. Such an 
allowance would be eminently just, and I therefore again recommend 
that Congress be asked for the necessary authority. 

With the foregoing moderate amount of legislation, and under the 
constant care and supervision of the Department, I am convinced that 
the personnel of the Navy will be speedily improved, to the great benefit 
of the country. 

Very respectfully, your obedient servant, 

K. W. SHUFELDT, 

Chief of Bureau. 

Hon. Geo. M. Kobeson, 

Secretary of the Navy^ Washington^ D. 0. 
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Estimalee of appropriations required for the service of the fiscal year. 



Detailed object of expendltare, and explaoatiomi. 



SALARIES, BUREAU OF EQUIPMENT AND RECUUITIXG. 

Chief clerk, per Rpv. Stat., pnge 69, Bectlon 416; per net of Mtirch 3, 1875, (18 
8tatH. nt L., pnge 362, section I ;) and per act of August 15, 1876 

One clerk of cla^» fcmr, p«*r Rev. Stat., page 26, section 167; pvr act of March 3, 
1873. (18 StJttH. at li., page 302, Kection 1 ;) and per act of A.ugu8t 15, 1876 

One clvrk of das'* thre**, per art of Augnttt 15, le76 

Two cleikti <f cUiKH tvro, per Rev. Stat., page 26, tiection 167; per act of March 3, 
1875. (18 StKts. at L., page 'Ml>% H«cti<»n 1 :) and per act of August 15, 1B76 

Two clerks* of clnnH one, per act of August 15, 1876 

One me8!»enKer, per act f>f Augunt 15. 1876 

One laborer, per act of Auguitt 15, 1876..... 



CONTINOENT EXPENSES. BUBEAU OF EQUIPMENT AND RECRUITING. 

Stationery, book)*, anA mi^icellaneona items, (appropriated — 18 Stat». at. L., page 
362, section 1 ;) and per act of AugUHt L5, 1876 

PAT OF THE NAVY. 

Pay of coroinUnioned and warrant officers at gea, on shore, on upeola! Bervice, and 
thoHe on the rctln^d lix', and unt^mployed ; for mileage of offic»*r« travt'Ung 
under orden* ; and for the pay of petty officern. Meameu, ordinary Mt-amen. lando- 
inen. and boys*, Inchuiing men for the engioeerH* force and for the CoaMt-Survey 
Mervice, at the pay pre!<(Tibed bv law. an per Rev. StaUi , pagn 249. page 1417; 
Rev. Statit., page 264, ttectiona 1556, 1595; and by act of June 30, 1876 

EQUIPMENT OF yESSET.S. 

Coal for KteamerH* and »>h!p8' une, including traiiMportation, Rtornge, and labor; 
hemp, wire, hidej*. and other materials for the tnanufactnre of rope ; cordftare, 
canvaH, leather, and wood; iron for the manufacture of cableM, anchors, chain:*, 
and galleyn ; furniture, hone, bake-ovenfl, cooking and heating Htoveii. 
galleys, life-raftH for monitoru, toola, cnndeOHing and boat -detaching ap- 
paratUH. beating-apparatUH for receiving-t»hipM ; and f^r the payment of labor in 
equipping vexHeln and nianuficture of articleH in th" Heveral navy-yardw, (appro- 
propriated.) au per Rev. StatM., page 738. section 370i), and Rev. StatH., page — , 
8ection3747 



CO.VTINOENT, BUREAU OF EQUIPMENT AND RECRUITING. 

ExpenfieB of recrn'ting and fitting up receivlne-ahipK ; freight and trnnKportatlon 
of Htores, trannportalloM of enlintod men, priatlng, advertiMing. telegraphiug, 
bookM and modeln. Htatlonfry. expreiw charges; Internal alteratinnit, flxturt»». 
and appliancew in the ecjuipment buildings at navy-yard:* ; foreign pontage, ferry 
and car ticket"*, appreheuHlon of df'H-rterH, aaMttitance to vesxeU in dixtreHH, con- 
tinuoiiH-Mervlce certificates and good-conduct badgeM for enlixted men, and 
Hchool-bookH for training-Hhipu, (appropriated,) a« per Rev. Statu., page 726, 
section 3666 



11.800 



2,800 

2. 4(0 

84(1 

721) 

11.96!' 



750 



7.300,000 



I 



1, 250. 000 






$11,960 



500 



5,750,000 



970.000 



75.000 



No. 6.— BUREAU OF ORDNANCE. 

Bureau of Oednanob, Navy Depaktment, 

Washington City^ October 2, 1876. 

Sm: I have the honor to submit the animal report of this b«n»att, 
with accompanying estimates, for the fiscal year ending June 30,1878. 

These estimates are prepared after a careful consideration: First, of 
the current wants of ordnance, based upon experience, $289,658; and, 
secondly, ui>on repairs necessary to preserve the pablic property or to 
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diminish the expense of current work, $50,154; torpedo servu^e, $122,763. 
To which is added »n estimate for rifled cannon, iacluding carriages, 
powder, and projectiles, $767,000. 

RIFLE CAPmON. 

The evident necessity of arming our ships with more efficient gnns 
tiuin the obsolete smoothbore demanded my attention from my tirst 
ap))ointinent as Chief of Ordnance. After study of the various systems 
in use and proposed, I am fully convinced that a breech loader is best 
adapted to the conditions of naval warfare, and should be adopteil for 
all new constructions. In this, without regard to real or su])posed ad- 
vantages claimed for breech loaders, I am mainly governed by the con- 
si'leratiiMi that great length of bore is necessary for an efiicient rifle, but 
as the l>eara of ships is limited, and the heaviest guns may be carried by 
quite small vessels when mounted on carriages on the non recoil system, 
breech-loading is essential. 

Since foreign nations have taken the lead in this subject, and have 
expended immense sums in experiments, I think it unwise not to take 
advantage of their experience, and advise that no expense should be 
incurred in experimenting with new plans unless they oft'er marked ad- 
vantages. Both of the successful systems, known as the wedge-breech, 
or Krupp, and the screw-breech, or French, are of American origin, but 
owe their development to the ettortsof those who have given them com- 
mon names. 

I am of the opinion that the screw-breech is preferable, and have 
adopted it for the new breech-loading howitzers. Designs are also pre- 
pared for every caliber from 3inch to 12 inch, on this plan, which 
only await appro])riatiouR to begin their manufacture. 

I have also converted a Parrott muzzle-loading rifle into a breech-loader, 
to test the applicability of the system to guns already in the service. This 
gun, converted by the insertion of a wrought-iron tube from the rear, has, 
been successtully fired 200 times with service-charges of 10 pounds of 
powder and 100 pound shells. It will be fired to extreme proof with 
15 ponnds of powder and shells of same weight. 

Eleven XI inch smooth-bore guns of 16,000 pounds have been con- 
verted into 8inch muzzle-loading rifles of 18,000 pounds, for the arma- 
ment of the United States steamer Trenton, by the insertion ot* a tube 
from the muzzle, manufactured at the West Point foundry of Paulding, 
Keiuble & Co. 

This construction, correct in th H>ry, has proved eminently successful 
in practice. A gun of similar proportions lined with an imported 
tube has been fired by the Army Oidnanceover 700 times, with charges 
and projectiles equal to those used in the English gun of correspond- 
lngcHlil>er, (9 ton, 8-inch,) built up of wrought-iron and steel, and the gun 
yet remains in good condition. 

A second gun, with the caliber enlarged to 9 inch, has been fired 
over 500 rounds, with charges varying from 35 to 45 poinds of powder, 
and projectiles of 200 to 250 pounds, thus demonstrating the entire 
safety of the system, although the weight is not sufficient to justify this 
increase of caliber, weight of charge, and projectile on shipboard. 

I (lid not consider it necessary to duplicate these experiments, at some 
of which I assisted, and the results of which have been freely couimuni- 
caied to me by General 8. V. Benct, Chief of Ordnance, United States 
Army, but fired the usual proof rounds, satisfied that our own guu- 
uiakers produce tubes equal to any imported. 
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This confidence has been fally jastified by the farther firing of 500 
rounds, frojn a similar tube made at West Point fouudry, at Sandy 
Hook by the Army Ordnance. 

GUN-CARRIAGES. 

The main battery of the United States steamer Trenton being placed 
on the gun deck, the reirulation carriage for Xlinch was not suitable 
for the converted guns. The chief of bureau, with the aid of Commander 
M. Sicard, then in charge of the ordnance department at Wasbin;C' 
ton, N. Y., devised a carriage with hydraulic recoil check, worked en- 
tirely by gearing, and presenting several points differing from any other 
in use. It works well on a platform, but is yet to be tried ex|)eriment- 
ally at sea. Wishing to test other plans, I desired the distinguished 
inventor, Captain Ericsson, to furnish a part of the carriages from iiis 
design. They are now ready for delivery. 

Tbe safety with which guns of this weight are handled on the regula- 
tion carriage shows that mecbanical carriages are not necessary ; but it is 
clearly desirable to reduce the uuiuber of men required to manage theni, 
that fewer men may be exposed and the ships' crews reduced, or that re- 
liefs may be provided, if an excess is supplied, for the other dutieaof tbe 
ship. It is also certain that the crude methods so long in use for work- 
ing guns in broadside mast give way to improved plans move iu couso- 
uauce with the precisioa of I4ie guns. 

RIFLE HOWITZERS. 

A battery of twelve breech-loading howitzers, of 350 pounds, has been 
furnished to the Naval Academy for instruction. Several others are in 
progress, and they will be issued to ships as fast as limited appropriatioHi} 
will permit. A'ter extended trial the usual serge bag has been a<lopted 
for the cartridge. The pieces may, however, be readily adapted to tbe 
metallic cartridge should it hereafter be considered preferable. Trial 
has also been made of a 3-inch steel howitzer, using a metallic cartridge 
devised by Mr. B. B. Hotchkiss, a well-known inventor in military affairs, 
for comparison of effect. 

REVOLVING CANNON. 

It is the aim of the bureau to keep pace with all new inventions which 
promise useful results, and it has, therefore, obtained for trial one of 
Hotchkiss' revolving cannon, of the class adapted to naval purposes, 
firing explosive shells of one pound. 

The experiments which have been made with this arm in Europe show- 
that it fills a gap between the howitzers and the machine-gun firing small- 
arm ammunition, especially as a defense against surface torpedo* boats. 

MACHINE-GUNS. 

Machine'guns, whose effects were at first much exaggerated, have now 
assumed their proper value — a useful adjunct to other arms, bat not 
taking the place of either the howitzer or the rified small-arm. 

They all possess serious defects, and most of the new inventions are 
in the direction of simplicity and accessibility of the working parts. 
The value of the gun as a machine consists in the rapidity, simplicity, 
and certainty of the feed and extraction; as an implement of warfare, 
on the perfection of the cartridge. 
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The Catling gan is in use in the naval service. The Gardner, Bailey, 
and Lowell battery-guns have been experimented with daring the 3 ear, 
with the results reported in appendix. The Lowell battery-gun appears 
to possess decided advantages over its competitors. 

SMALL- ARMS. 

When the Navy adopted its present arms, in 1869, it conformed to the 
Army standard, caliber .50 ; since, the standard has been changed to .45. 

It is of great importance that we should have unity of caliber with 
the sister service in this their special arm, and I recommend an appro- 
priation for transforming our small-arm^ and machine-guns to that cali- 
ber. When the conversion is made, I am decidedly of the opinion that 
we should adopt a magazine-gun, which, for naval purposes, is in every 
respect preferable. 

TORPEDOES. 

The torpedo-station, under the charge of Capt. K. E. Breese, assisted 
by an able corps of officers and professors, continues a career of marked 
usefulness, and I cannot too strongly recommend liberal appropriations 
for its support. ^ 

While it is true that invention is stimulated by the necessities of war, 
and actual service the test of efficiency, principles are best studied in 
the leisure of peace. It requires the combined efforts of the electrician, 
chemist, and practical officer to devise a system and detect the defects 
of plausible devices. 

Since the school was established, in 1869, one hundred and fifty-three 
officers of all grades, from captain to ensign, have attended the course 
of instruction. As the subjects of investigation were in a very chaotic 
state at its inception, it has advanced slowly and with a very moderate 
expenditure, until it is now quite complete in all of its departments. 

With the exception of the two experts. Prof. Moses G. Farmer, of 
electricity, and Prof. Walter K. Hill, of chemistry, all the instructors 
are officers, graduates of the torpedo-school, which, with the ordnance- 
shops at the Washington navy-yard, may be considered as schools of 
practice complemental to the Naval Academy course. Valuable practi- 
cal suggestions are received from graduates in sea-service tending to the 
improvement of the system, and no difficulty is found in obtaining com- 
petent reliefs when the necessity of freshening up their sea-service re- 
quires a change in the instructors. 

The subject of movable torpedoes has made no progress during the 
past year. The station Lay and Ericsson torpedoes were sent to the 
Centennial Exhibition as part of the naval exhibit. Captain Ericsson 
has improved the simple torpedo of his design, with a view to increase 
of speed, and further trials will be made in the spring. Mr. Lay 
ofterod a second boat for trial, but has not yet succeeded in obtaining 
a satisfactory speed with his device. I am of the opinion that the abil- 
ity to direct the course from the shore would not warrant accepting a 
rate less than twelve knots as a compensation for the great cost and 
complex nature of this device and appendages. He has not succeeded 
in obtaining more than one-half that speed. 

The fish-torpedo of Whitehead is launched with great accuracy at the 
rate of eighteeo knots in smooth water for a distance of 200 yards, but, 
from the latest information, it does not appear to be successful at sea. 

The development of the locomotive-torpedo is of the highest interest, 
and as yet we are only groping for a solution. 
8n 
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There has been completed and put in service a fast torpedo-lannch, 
the '^ Lightning," designed by Mr. J. B. Herreshofif, of Bristol, B. I., 
nnder the direction of the bareau, which has made a run of twenty miles 
in one hour, and for short distances a speed of upward of twenty-two 
miles, fulfilling all the conditions required. 

Some experiments have also been made with a service-launch sup- 
plied with a safety -coil boiler and engine adapted to it by the same 
builder, which uses salt water, makes steam very promptly, weighs very 
much less than the service fittings, and is entirely safe from damage by 
the explosion of the torpedo attached to the launch. 

Professor Farmer, who has been identified with the electrical attach- 
ments for guiding the Lay submerged boat, has also at my suggestion 
arranged a very compact attachment to be placed in any steam-launch ; 
which, with no alteration in her fittings, starts, stops, steers her, and ex- 
plodes at will the torpedo attached. This device can be fixed in place 
or removed in ten minutes, but is very little of an incumbrance if per- 
manently fixed. 

GUNPOWDER. 

The stock of gunpowder has been allowed to fall quite low pending 
experiments for its improvement ; these are now completed, and as the 
large grain now in use cannot be made with advantage in haste or dar- 
ing the winter months, nor does it damage by keeping, I recommend an 
appropriation of $100,000 for the' purchase of 4,000 Arrets. 

MAGAZINES. 

The naval mifigazine at Ellis Island, in the harbor of New York, and 
that at Chelsea, near Boston, should be reduced to places of deposit of 
ammunition for ships fitting for sea. There has been very much unnec- 
essary inquietude of the public mind, but there is no doubt that they 
are in dangerous proximity to important interests. It is evidently im- 
possible to remove the reserve stock until some other storage is pro- 
vided, and it is not probal>le that a suitable site could be secured and 
the necessary buildings erected in a safe but easily accessible location 
for less than $200,000 for each. I therefore recommend an appropria- 
tion of $400,000 for this purpose. 

The improvements at the Norfolk station, for which an appropriation 
was made last year, are in progress. 

APPENDIX. 

A. number of important reports are appended, giving in detail some 
matters enumerated in the foregoing. 

I have the honor to be, very respectfully, your obedient servant, 

WILLIAM N. JEFFERS, 

Chief of Bureau. 
Hon. George M. Robeson, 

ikcretary of the Navy, 
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Bttimates of vppropriatiana required far the service of the fiscal year ending June 30, 1878, 
by the Bureau of Ordnance, Navy Department 



Detailed objects of expenditare, and explanations. 



a •'8 o 
o V S u . 

lllll 



SALARIES. 

Chief clerk, per Rer. Slat., pasre 70, section 416 ; and per act of Augnst 15, 1876 . .. 
Draafrhbiman, per Rev. Stat., page 70, section 416 ; and per act of August 15. 1876 

One clerk nf cIhm three, per act of August 15, 1876 

Two clerks or class two, per act of Anguiit 15, 1876 

One messenger, per act of AugUKt 15. 1876 

One laborer, per act of Angn^t 15, 1876 



COHTINGKNT EXPENSES. 

Stationery, books, and mlaeellaneoni Items, (appropriated,) per act of Augnst 15, 
1876 



ORDKANCE AND ORDNANCE STORES. 

Fnel. tools, and material of all kinds necessary in carrying on the current dally 
work of mechsnical branches of the ordnance department of the several navy- 
yards, magHziufs. and stations, (appropriated.) p^r act of June 30, 1876 , 

Labor at the itevpral navy-yards, ningfazlnes. and stationlk. in fitting ships for sea, 

and in preserving ordnance material, (appropriated,) per act of June 30, 1876 .., 

Miscellaneous itHmtt, to wit : Freight to foreign and homo stations ; advertislDg 

and anctioneer'H feoit ; cartage and expreHs-charges ; repairs to flre-engloes, gas 

and water pipes ; gas and water tax at magazines ; toll, ferriage, foreign poHt- 

age, telegrHm<t. Sec, (appropriated.) per act of June 30, 1876 

Note. — The above estiiuajes are based oo the experience of several years, and 
the amonntit are neci'ssary for the efficiency of th*' service 

£xperjmeuts in ordnance at naval experimental battery and navy-yard, Washing- 
ton, (apprupriated.) (18 Stats, at L.. page 549) 



$1,800 

l,8<i0 

1,600 

2. 800 

840 

720 



9.560 



800 

86,276 
180, 957 

7, 425 

15.000 



Necessary repairs to ordnance buildings, gnu-parks, magazines, boats, lighters, 
wharves, machinery, and appendages, Including— 

Navy -yard, Portsmouth, N. H, : 
(General repairs, (appropriated,) per act of June 30, 1876 

Navy yard, Boston, Ma«8. : 

To engines, machinery, See., (appropriated,) per a'jt of Jnne 30. 1876 , 

To ordnance bnildiogs and grounds, (approprintfd.) per act of Jnne 30, 1876 

To buildings and grounds at magazine, (appropriated, ) per act of Jnne 30, 1876 — 

Navy-yard, Brooklyn, N. Y. : 

To the ordnance dock, (appropriated.) per act of June 30, 1876 

Note.— Attention is called to the absolute necessity for this expenditure at mag- 
azine, and for general repairs. 

Navy -yard, Wii«thington, D. C. : 
To gun and shot parks, experimental and saluting batteries, (appropriated,) per act 

ofJnneSO, 1876 , 

To engines, machinery, and furnaces, (appropriated,) per act of June 30, 1876 ..... 
To gtore-hon»e at branch magazine, (appropriated,) per act of June 30, 1876 

Navy-yard, Mare Island, Cal. : 

To buildings, (appropriated,) per act of Jnne 30, 1876 .' 

To gun and i>hot racks and grounds, engines, machinery, &c., (appropriated.) per 

act of JnaeSO, 1876 

To magazine buildings and grounds, (appropriated,) per act of June 30, 1876 

To magazine wharf, (appropriated,) per act of Jnne ^, 1876 

Naval experimental battery, Annapolin, Md. : 
(reneral repairs to buildings, wharf, dtc., (appropriated,) per act of June 30, 1876. .. 



Note. — For several years the appropriation for repairs has been so mneh reduced 
that the buildings and wharves, which are necessarily in exposed s'tnations, are 
becoming quite dilapidated. 

IMPR0TE.11ENTS AS FOLLOWS, VIZ : 

Navy-yard, Botlon, Mass. 

At magazine, Chelsea: 
General repairs, grading and improving the grounds, (submit ted) 



289,658 



1,550 

500 
3.000 
2,000 

22,258 

4,060 



2,500 

500 

1,000 

50 

2,000 
1,000 
1,000 

1,236 



41,654 



O ^ ?^9 

fllli 

< 



1,000 



$0,560 



400 



50,000 
135,000 

3,600 



178.000 



10,000 
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Eeiimaiea of appropriations required for the servvoe of the fiscal year, ^c — Continoed. 



Detailed objects of expenditore, and explanations. 



Navy-yard, Mare l$land^ Cak 

At magflzine : 

Construction of gun-sUds and shot'beds, (snbmitted) 

Filling and tank-bonne near magazine for filling powder and sbell, and stowing 
empty tanl(8, (submitted) 



TORPEDO CORPS. 

Labor, (appropriated,) per act of Jane 30, 1876 • 

Material, (appropriated.) per act of June 30, 1876 

Goal and gasoline, (appropriated,) per act of Jane 30, 1876 

Freight, express charges, postage, &c., (appropriated,) per act of Jane 30, 1876... 

Instrnction of officers in electricity, (appropriated,) per act of Jane 30, 1876 

Instrnction of officers in chemistry and explosives, (appropriated,) per act of Jane 
30,1876 

Instruction of officers in torpedoes, (appropriated,) per act of Jane 30, 1876 

NOTE. — The above amounts are based npon simply caring for Government prop- 
perty, receiving and forwarding ontflts of ships, &c. 

For general pnrposes, viz : 

Material j9 $5,000 00 

Labor 10,000 00 

Fuel 6,000 00 

Repairs 1.000 00 

Sea-wall 5,000 00 

Electrical apparatus for instruction in electricity 

Material for electrical department 

Apparatus and material for improvement of torpedoes 

Apparatus and machinery to further dev(fIop the application of electricity to pur- 
poses of sigoaling and the li(!;hltng of ships 

Chemical apparatus and Instruments for instruction 

Instruction In torpedoes, including steel torpedo-launch and general experimental 
work with torpedoes 

Experiments with submarine projectiles 



Note. — The above estimates are based upon progressive action, and to enable 
the Torpedo Corps to attain an advance oyer other countries, or at least to 
keep even with them. 

CONTINGEKT. 

Contingent expenses of the ordnance service of the Navy, (appropriated,) per 
act of June 30, 1876 

ORONAlfCE AND AMMUNITION. 

SuppUmentary. 

For the batteries of ships and as a reserve : 

20 smooth-bore 11 -inch guns converted to 8*lnch rifles, at ^700, (sub- 
mitted) 

20 carriages for same, at $3,800, (submitted) 

2.000 projectiles, at $18, (submitted) 

700 barrels powder, at 30 cents per pound. (HUbmitted) 

For the armament of five donble-turreted monitors, viz : Puritan, Monadnock, 
Miantonomoh, Araphitrite. and Terror : 

20 12-lnch rifles, at $15,000, (submitted) 

20 carriages, at $6,000, (submitted) , 

2,000 projectiles, at $50, (submitted) 

2,000 barrels powder, at 30 cents per pound, (submitted) 



ai-go 



$5,000 
2.500 



8.500 



8,000 
1.000 
4,200 
500 
3, .'MX) 

3,500 
500 



27,000 
7,245 
2,050 
2,393 

6. 4-25 
12.150 

.39.300 
5.000 



122,763 



< 



ra,aw 



(W» 



1, 000 I i.w>> 



54,000 
76,0(K) 
36.000 
21,000 



300,000 

120,000 

100. OUO 

60,000 



767,000 



Baspectfblly submitted. 



BUREAU OP Ordnance, Nayt Department, 

Ottober 1, 1876. 



WILLIAM N. JEFPBR8. ^ 
Chief 0/ Bureau of Orh^^' 
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United States Torpedo-Station, 
Newport^ B. J., September 8, 1876. 
Sir : In obedience to the Department's order of the 18th of August, 
the board met and organized for the purpose of witnessing the exami- 
nation of the officers under instructions at this place. 

The commanding officer, with the instructors and professors of the 
station, extended us every facility in inspecting the various buildings 
and the chemical and electrical appliances of theestablishment. We take 
pleasure in saying that everything was found in admirable order and 
well adapted to the purposes in view. 

The examination programme, as submitted by the commanding offi- 
cer, was not interfered with, except in some minor matters. 

We found the class to be proficient in chemistry, electricity, and in 
all the necessary detail of fitting torpedoes for service, as proved to us 
by actual experiments. 
"Each member of the class exhibited a marked cheerfulness in the pro- 
gramme of duty, and a commendable interest in mastering the course 
laid down for them. 

We cannot speak too highly of the great benefit which the station re- 
ceives, and through it the service, from the valuable experience and 
able services of the commanding officer and the post-graduate instruct- 
ors on duty here. 

The advantage of the station as a school of special training in a sci- 
ence that is growing daily in its importance as an element of great 
power in war is manifest. We indulge the hope that its scope of action 
may be much extended in furthering the great good that the service now 
realizes from it. 

The marked proficiency exhibited by the class of officers after a brief 
course of three months is an ample argument in favor of the practi- 
cal advantages of the station, as well as a sufficient assurance to us 
that all who have been charged with bringing this about have performed 
that duty with great zeal and to a good purpose. 

To continue this good work we would urgently recommend that the 
tug Nina, with her complement of men, be retained here as an 'indis- 
pensable adjunct to the successful accomplishment of the necessary 
practical work of the station. To withdraw her or her crew at this time 
would, in our opinion, work with serious disadvantage to the best inter- 
est of the station. 

We urge also the need of a service steam-launch, fully fitted, as a 
means toward the fuller development of the object of the institution. 

We would add that the facilities of the station for the instruction of 
officers and men in submarine work are excellent, and we feel that we 
cannot too strongly urge that the opportunity be seized to furnish the 
Navy with officers and men trained to operate against submarine de- 
fenses or obstructions. 

We are, sir, very respectfully, 

J. W. NICHOLSON, 
Commodore^ and President of Board. 
J. C. P. DE KRAFFT, 
Captainj and Member. 
E. P. R. LEWIS, 
Commander J and Member. 
W. S. SCHLEY, 
Commandery and Member. 
Commodore W. N. Jeffers, U. S. N., 

Chief Bureau Ordnance^ Navy Department j WashingUmj D. C. 
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United States Torpedo-Station, 

Newport^ E. J., March 18, 1876. 

assignment of the officers of the station to duty. 

Lieut. G. A. Converae, U. S. N., senior assistant inspector of ordnance » 
instructor in electricity, fuses, and diving. 

Lieut. R, B. Bradford, U. S. N., assistant inspector of ordnance, in- 
structor in torpedoes. 

Lieut. W. J. Moore, U. S. N., assistant inspector of ordnance, draughts 
man, and in charge of drawings, plans, &c. 

Lieut. A. E. Coudeu, IT. S. K., assistant inspector of ordnance, in- 
structor in electricity. 

Gunner Wui. Burditt, U. S. N., in charge of machine shop. 

Prof. M. G. Farmer, electrician. 

Prof. W. K Hill, chemistry and explosives. 

Mr. G. A. Pitkin, assistant chemist. 

course of instruction. 

Embraces the months of June, July, and August. 

The attendance of ofiBcers for instruction will be from the 9.30 a. ui. 
boat to the 2.20 p. m. boat. 

The day is divided into two periods : First period, from 9.45 a. m. to 
11.45 a. m. ; second period, from 12.15 p. m. to 2.15 p. m. 

The following division of time will be observed unless due notice is 
given of change : 



First period. 



Second period. 



Mondays.... 
Taesdays . . . 
Wednesdays 
Thorsdays .. 
Fridays 



9.45 a. m. /o 11.45 a. m. 
Electricity. 
Torpedoes. 
Electricity. 

Chemistry or explosives. 
Torpedoes. 



12.15 p,m, to 2.lSp,n, 
Electricity. 

Chemistry or explosives. 
Electricity. 
Torpedoes. 
Examination papers. 



The principal instructors will assign the whole or part of a class to a 
period. 

The officers under instruction will be divided according to rank in 
two parts, and be known as the senior half and junior half. 

Any change of programme from the established order will be posted 
in the officers' room at the machine-shop. 

Pocket note-books will be furnished the class for daily not«s, and a 
blank-book for each branch of instruction, in which drawings and exam- 
inations will be recorded. 

Questions bearing upon the lectures for the week will be given out on 
Friday, and the replies, carefully given and neatly written in the blank- 
books furnished for the purpose, must be handed in to the commanding 
officer on Monday. 

The books will be examined by the instructors, errors noted, and then 
returned by the commanding officer with such remarks as may be deemed 
necessary. 

The final examinations will be of a practical character before the board 
of visitors, and written replies to questions bearing upon the coarse o( 
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instniction for the term entered in the examination-books, which are to 
be submitted to the board. 

Opportunity will be given to officers to practice in diving and sub- 
marine work connected with torpedoes, and at the close of the term such 
officers as show themselves proficient will receive certificates as divers. 

Officers who desire to continue their studies will be (if circumstances 
permit) allowed to remain, and be attached to the station. 

Captaifij U. 8, N.^ Inspector of Ordnance^ in charge of Station. 

Approved : 

WILLIAM K JEFFERS, 
Chief of Bureau of Ordnance. 
Approved : 

GEO. M. ROBESON, 

Secretary of the Navy. 



PROPOSED INSTRUCTION IN 'J'ORPEDOBS. 

Theoretical and practical lectures on Tuesdays. 
Practical work on Thursdays. 

The work of both days to be interchangeable, so as to avoid bad 
weather for practical outdoor exercises. 
1. — Lecture on electricity, Farmer's machines, and fuses, preparatory to 

outdoor work. 
2. — Lecture on the history of torpedo- warfare. 
3. — Lecture on spar torpedo. 
4. — Same. 
5. — Same. 

6. — Lecture on towing torpedo. 
7. — Same. 

8. — Movable torpedoes and torpedo-boats. 
9. — Same. 
10. — Same. 

11. — Lecture on submarine guns and rockets. 
12. — Lectare on ground torpedoes. 

The practical work to follow the lectures, and on the same subjects, 
excepting that of the 2d lecture, as near as practicable depending upon 
progress made and means at hand for experiments. 

PROGRA]VIME OF LECTURES FOR INSTRUCTIONS IN ELECTRICITY. 

1. — Galvanic batteries: simple galvanic, describing aetiou, &c. ; differ- 
ent forms in use; chemical action, &c.; detinition of electrical 
current; resistance, and other terms in common use. 

2. — ^Measurements of currents, describing galvanometers. 

3. — Law governing electrical resistance ; branch currents. 

4. — General electrical measurements of resistance and electro-motive 
force. 
A. — Effects of currents, heating. 

5. — Arrangement of batteries for particular work. 

6. — Magnets and magnetism. 

7. — Ampere's theory of magnets and electro-magnetd. 

8. — Magneto-electric and dynamo-electric induction. 

9. — Farmer's A machine. 
10. — Farmer's C machine. 
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11, 12, 13.— Siemen's, Wilde's, and Wheatstone's machines for torpedo 
purposes, Beardslee's, Bregaet's, Gramme's. 

11. — Fuses : description of different fuses, their advantages and disad- 
vantages. 

15. — Comparison of galvanic batteries and electrical machines; nnder 
what circumstances each is advantageous ; batteries for ship use. 

16. — ^Frictional electricity and Smith's machines. 

17. — Electrical apparatus for Lay's boat. 

18. — ^Telemeter : Siemen's distance measurer. 



1. — Potential. 

2. — Branch currents. 

3. — ^Fuses. 

4. — Batteries. 



By Professor Fanner. 

5. — ^Magnetic engines. 

6. — Magneto-electro machines. 

7. — ^Electric lights. 

8.— Cables. 

By Lieutenant Converse.. 



1. — The indicator. 
2.— Circuit buoys. 

PROGRAMME OP PRACTICAL WORK IN ELECTRICAL. COURSE. 

1. — Setting up galvanic batteries and electrical arrangements of build- 

ingy lead of wires, &c. 
2. — Same. 

3. — Use of galvanometers. 

4. — Measurement of resistance and electro-motive force. 
5. — Same. 
6. — Measurements of insulation, half of class. 

Fuse-making, half of class. 
7. — Same for opposite halves of class. 
8. — Resistances of wires about the island, half of class. 

Fuse-making, half of class. 
9. — Same. 
10. — Measurements of current required for firing fuses of different ma- 
terial and various patterns, half of class. 
Fuse-making, half of class. 
11. — Same. 
12. — Same. 
13._Same. 

14. — Measurement of electro-motive force and resistance of Farmer's 
machines, half of class. 
Fuse-making, half of class. 
15.— Same. 

16.— Measurement of batteries before and after being on short circuit, 
half of class. 
Fuse-making, half of class. 
17. — Same. 
18. — Measurement of insulation of different splicing anions, half of class. 

Fuse-making, hal£ of class. 
19.— Same. 

CHEMISTRY. 

Course of instruction. 

Instruction given nnder two heads, viz : Chemistry proper, and explo- 
sives ; each treated by weekly lectures. Topics to be discussed will be 
taken up in nearly the following order, and in the course thirteen lec- 
tures will be delivered. 
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Chemistry. 

1.— iDtroductory and general. Most important principles of cliemistry. 

Chemical language. 
2.— Oxygen: Air. 

3.— Hydrogen, water ; nitrogen — ammonia ; oxides of nitrogen. 
1— Fluorine, chlorine, bromine, and iodine. 
0..— Sulphur. 
6.— Phosphorus, arsenic, antimony. 

7 and 8. — Carbon and silicon. Organic chemistry. 
Q.^Potassium, sodium, calcium, and magnesium. 

10.— Zinc, manganese, and aluminum. 

11.— Iron. 

12.— Copper, lead, and tin. 

13.— Mercury, silver, gold, and platinum. 

Belated subjects will be placed under most appropriate heads. 

Lectures will be accompanied by experiments and diagrams pro- 
jected by calcium light. 

Explosives. 

L— General explosive reactions and effect. Circumstances of explosion 
and mode of firing. 

2.— General condition, ^etonation, mode of producing detonation, com- 
position of explosive l^odies, explosive mixtures and compounds. 

3, 4 and 5. — Gunpowder ; composition and relations ; manufacture ; 
varieties ; results of explosion. 

6 and 7. — ^Nitro-glycerine and nitro-glycerine mixtures. 

8 and 9. — Gun-cotton and gun-cotton mixtures. 
10.— Picrates ; picrate powder ; fulminates. 
11.— Explosive mixtures other than gunpowder. 
12.— Applications of explosives to torpedo purposes. 

The thirteenth lecture is omitted here, but will be devoted to 
either a review or to subjects omitted previously. This course 
has usually consisted of more than thirteen lectures, so it will 
be crowded. 

Lectures will be illustrated by figures and diagrams by the lan- 
tern. 

Practical worJc. 

Process of making nitro-glycerine, dynamite, and long-stapled 

gun-cotton ; experiments with explosives. 
At times to be appointed by commanding-officer. 

EXAMINATION QUESTIONS IN TORPEDOES. 

1.— Explain the different types of torpedoes in use. What types are 
used in the naval service, and what torpedoes and torpedo sup- 
plies are furnished to cruising-sbips ? 

2.— Describe the service spar-torpedoes, the different kinds, their con- 
struction, capacity, mode of filling, firing, kind of powder used, 
and give directions for preparing them for service. Give immer- 
sion necessary for the best effect, and immersion and distance 
necessary for safety when exercising. 

3. — ^Describe service-spars for ship and boat use, giving dimensions, 
material, rigging, and attachments, mode of handling, number 
used, and how and where secured. 
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4. — Describe the maDDer of exploding spar-torpedoes, and all the gear 
used for that purpose, including the practical use of machines, 
batteries, firing key, key-board, electric switches, insulated wire, 
and terminal binding-screws. Where these articles are placed 
when in use, and where when not in use. Where are the perma- 
nent wires, electric switches, and terminal binding screws placed, 
how secured, and how preserved from injury f 

5. — Describe the service towing torpedo, its construction, capacity, mode 
of filling when preparing for service, construction of firing appa- 
ratus, and method of igniting the charge. 

6. — Describe all the various attachments of the service towing torpedo, 
how used, where placed, and prepare the torpedo for service and 
exercise. 

7. — How launch the service towing torpedo, and how handle it after 
it is launched. Tactics to be observed in maneuvering with it 
for attack and defense. 

8.— Describe the Lay torpedo and all its attachments. Give range, 
speed, mode of working, and prepare it for service. 

9. — Describe the Ericsson torpedo and all itft attachments. Give range, 

speed, and mode of working. 
lU. — Describe the Whitehead torpedo, so far as known. Give range, 

speed, accuracy, and probable use. 
11. — Describe in a general manner how to defend vessels of war against 

torpedo-attacks of all kinds. 
12.— General discussion of the subject of ground-torpedoes. Their 
object, different classes, and how used. How operated against. 

QUESTIONS IN ELECTRICITY AND FUSES. 

1. — Describe the construction and action of a simple voltaic circle. 
2. — Describe the construction and action of a sulphate of copper bat- 
tery with and without; a porous cup. 
3. — Describe the bichromate of potash battery, station-form. 
4. — Describe the Leclanch6 battery. 
5. — Give the general formulas for current electricity based on Ohm s 

laws, showing the relations that subi^ist between electro-motive 

force, resistance, current, quantity, and work done. 
6. — What are the electrical dimensions of f\ source of electricity ! 
7. — Compare the foregoing batteries and give their relative merits for 

different purposes, both on board ship and on shore. 
8. — Having a given external resistance, R, how would you arrange U 

cells so as to exert in the resistance E the greatest energy per 

minute? 
9. — Describe the construction and mode of operating Farmer's dynjimo- 

electric machines, types A and C, and contrast their serviceable- 

ness with the before-mentioned forms of galvanic battery. 
10. — ^What can be ac^complished by the use of the machines above named 

in firing torpedoes? 
11. — What abuses will they withstand, and what care should be taken 

of them? 
12. — ^What kind of igniters or fuses are best adapted to be used witli 

these machines, and why? 
13. — Having a number, P, of fuses, how is it best to couple them so as 

to insure the simultaneous ignition of them all with a given and 

adequate E M F and internal resistance? 
14. — Wishing a fuse to be used with a voltaic battery or dynamo electric 
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machine, what woald guide yoa in the selection of material for 

bridge f 
15.— Having snitable materials, describe process of making up an igniter 

for torpedo purposes. Give reasons, if any, for changing form or 

details of present service igniters. 
16.— In improvising a metallic bridge igniter, what materials obtainable 

on board ship can be used ? How would you determine the length 

of bridge for any such material f 

EXAMINATION QUESTIONS IN CHEMISTRY. 

1.— Explosive reaction and explosive effect. 
2.— -General composition of explosive bodies. 
' 3.— Difference between explosive compounds and explosive mixtures. 
Classes of explosive mixtures compared. 
4.— Detonation : Comparative value of a detonating explosion. 
5.— Effect of circumstances on explosive results. 
6. — Gunpowder: Manufacturing process; general composition; effect 

of mechanical variations on explosive properties of gunpowder. 
7.— Preparation of nitro-glj-cerine : Precautions to be taken ; composition 
of nitro-glycerine, and the chemical character of the reaction by 
which it is produced: properties of nitro-glycerine; its advantages 
and defects. 
8.— Dynamite: Preparation, properties, advantages, and defects; pre- 
cautions to be taken in storage, transportation, and use; mode of 
using, firing, &c. ; safety. 
9.— Carrying dynamite on board ship. 
10.— Gun-cotton : Composition, preparation, and properties ; reaction by 

which it is produced ; forms in which it is prepared for use. 
11. — ^Fulminating mercury : Preparation, uses, and mode of handling. 
12.— Picric acid and the picrates; picrate mixtures. 
13. — Modes of handling, using, and firing the practical explosives. 
14.— Firing-points of explosives. 
15. — Composition of explosive agents for torpedo purposes: Force, safety, 

convenience, ease of obtaining, &c. 
IC— Sizes of charges for torpedoes, and effects obtained. 

TORPEDOES. 

Programme of practical icork before board of visitors. 

1.— The class to go out in the Nina and explode two 100 pounders. 
One with machine and service-fittings, and the other with voltaic 
battery. One division to each torpedo, and to do all the work 
themselves. 
2.— To exercise with the Harvey torpedo; to rig it with an exercise- 
bolt and capsule; launch it and manage everything themselves; 
to chase and attack the Joseph Henry, if weather permits. 

3.— Each division to fit and explode two 75-pounders from launches 
Nos. 2 and 3. 

4. — Each division to fit and explode simultaneously 12 can-torpedoes, 
using an A machine to illustrate the method of destroying sunken 
obstructions. 

5,— Each division to plant one torpedo of convenient size, connect it 
with a circuit-closer, and then explode it by bumping the circuit- 
closer, to illustrate the ground- torpedo. 

6.— To run the torpedo-launch Lightning, with her torpedo-gear and 
electric light. 
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PRACTICAL WORK IN FUSES. 

Each officer to explode wooden case and improvised igniters madebjr 
himself^ results to be recorded. 

PRACTICAL WORK IN ELECTRICITY. 

Hav'e A and G machines, two earth-plates, 60 feet naked copper wire^ 
No. 16 ; igniters to be fired. 

1. — A machine, broken circuit inside ; to find fault and put in order. 
2. — G machine, hammer not striking bell ; to find fault and put in 

order. 
3. — Earth not complete, insulation not removed from wire; discover faalt 

and remedy it. 
4. — Fire igniter through two wires, 30 feet each, uninsulated submerged 

copper wire, A machine. Fire igniter through two wires, 20 feet 

each, uninsulated submerged copper, G machine. 
5. — Fire six igniters, naked joints, submerged in sea- water. 
6. — Fire ten igniters in series A machine. 

ORDER OF EXAMINATION. 

Tuesday^ September 5, 1876. 

The officers nnder instruction, for convenience sake in examination, 
will be arranged in three divisions, as follows: 



First division. 


Second division. 


Third division. 


TORPEDO-ROOM. 

LientenaDt-Com. CottoD. 
Lieutenant-Coni. Whiting. 
Lieutenant Noel. 
Lieutenant Cbipp. 
Lieutenant Buckingham. 
Lieutenant Berry. 
Master Calhoun. 


CHEMICAL LABORATORY. 

Lieutonant-Com. Tracy. 
Lieutenant-Com. O^Neil. 
Lieutenant Newell. 
Lieutenant Irvine. 
Lieutenant Paine. 
Master Rohrer. 
Master Busbee. 


ELECTRICAL LABORATORY. 

Lieutenant-Com. Clark. 
Lieutenant Anthony. 
Lieutenant Sturdy. 
Lieutenant Lee. 
Lien ten ant Basset t 
Master Mahan. 



Tuesday morning, immediately after the reception of the board of 
visitors, examination in chemistry and explosives. 

Wednesday morning, at 9.45 a. m., examination in electricity and fases. 

Thursday morning, at 9.45 a. m., examination in torpedoes. 

Friday morning, at 9.45 a. m., practical work. 

Questions will be found in each of the above rooms, to which written 
replies are to be given, and, as soon as completed, they will be handed 
in to the clerk to the commanding-officer. 

Any change in the above programme will be duly promulgated. 

Captain U. 8. JT., Inspector Ordnance^ in charge of StaiimL 

BEPOBT OF PBOFESSOB FABMEB, ELECTBIGIAN. 

The course of instruction in electricity having been completed, I bare 
to. report that the course, as laid down at the commencement, has been 
followed. 
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The coarse lias been of a practical uature, its object being to show 
the effects of electricity, and the manner of prodacing these effects. 
Attention has been confined, as regards sources, to the voltaic battery 
and indaction-machines. The different methods of measuring the valae 
of these sources under different circumstances, and the care necessary 
for preservation, economy, and maximum effect, have occupied much of 
the time. 

The coarse was intended to teach the officers to handle electrical 
apparatus intelligently under any circumstances, especial attention 
being directed to the liriug and testing of torpedoes and to lighting 
and signaling. 

Among other subjects, my lectures to the class embraced the following : 

" History and progress of electricity for two hundred years past." 

Lectures on *' computation of resistances." 

"Meaning of different electrical terms, as quantity, Farad, Weber, 
&c" 

" Resistances of bodies.'^ 

" Electrical resistances and potential." 

" History of D. B. machines." 

** Comparison between galvanic batteries and machines for ships' use." 

" Electric lights." 

"Telegraphs, simple, duplex, counter-duplex, quadruplex, boat-steer- 
ing apparatus," &c. 

REPORT OF INSTRUCTION IN ELECTRICITY, FUSES, AND DIVINO, BY 
LIEUTENANT CONVERSE. 

The course of instruction as above having been completed, I have to 
report as follows : 

Electricity, 

August 30, delivered a letter on " The various methods of determin- 
ing the position of a ship with reference to any individual torpedo, or 
group of torpedoes, in a defensive system, and the electrical apparatus 
used for testing and firing such torpedoes." 

Explained the methods of determining the position of a ship by cross- 
bearings, use of plane-table, electric position-indicator, and camera- 
obscura. The use of testing and firing apparatus for systems of this 
kind. 

September 4, lectured on same subject; explained ..use of circuit- 
closer, circuit-breaker, and circuit-shunts; exhibited and explained the 
English shutter-apparatus and the circuiUndicator used at this station. 

Fuses. 

As it was deemed best for the officers under instruction to have a gen- 
eral knowledge of electricity and the effects of electrical currents before 
commencing the manufacture of fuses, the instruction in this branch 
was not commenced until 26th June. From that date until the close 
of the course instruction has been given twice a week, on Mondays and 
Wednesdays, half of the officers being present on each day. By this 
arrangement each person has had twenty hours' practical work in th« 
fuse-room. 

Each officer was required to make the following fuses : 

Five wooden-case igniters, D. £. 3. 



Digitized by VjOOQIC 



126 BEPORT OP THE SECRETARY OP THE NAVY. 

Five copper-case igniters, D. E. 7. 

Five service-fuses. 

Three improvised wire-bridge igniters- 
Three improvised tin-foilbridge igniters. 

One improvised igniter, Bradford's pattern. 

One improvised igniter, Barber's pattern. 

One improvised igniter, Moore's pattern. 

One improvised igniter, original. 

Daring the examination the officers have been required to explode all 
the wooden-case D. E. 3 and improvised igniters. Results were quite 
satisfactory, showing that the igniters had, with few exceptions, beeD 
carefully and skillfully made. 

Diving. 

Owing to the failure to secure suitable men to be trained as divers, 
no instruction has been given in this branch. 



REPORT OF LIEUT. A. R. OOUHEN, INSTRUCTOR IN ELECTRICrTY. 

The course of instruction in the electrical department being completed, 
the following report of instruction is submitted : 
Lectures have been delivered on the following topics: 

1. Galvanic batteries. 

2. Laws of electric currents and resistance. 

3. Laws of electric resistance, continued, and methods of mcasar* 
ing it. 

4. Laws of electric resistance, and methods of measuring it, con- 
tinued. 

5. Laws of electric resistance and methods of measuring, continued. 

6. Methods of arranging batteries for different purposes. 

7. Methods of arranging batteries for different purposes, continued. 
Heating effects of currents. 

8. Magnets and magnetism. 

9. MHgnets and magnetism, continued. 

10. Electro-magnetic induction. 

11. Wilde's small machine. 

12. Farmer's D. E. machine, pattern A. 

13. Farmer's X>. E. machines, A and G. 

14. Siemens' machine ; comparison with Far mei-'s. 

15. Beardslee's, Wheatstone's, Breguet's, and Gramme's machines. 

16. Smith's frictional machine. 

17. Relative value of dynamo electric machines and galvanic batteries 
for use in torpedo-operations on board ships and in boats. 

18. Same, continued. 

19. Insulation of conductors. 

20. Electrical apparatus of Lay boat. 

21. Electrical units, reasons for adoption of units used. 

The course of lectui'es has been supplemented by a course of practical 
work, occupying four hours per week. This work has consisted in set- 
ting up different batteries and noting their action, using the various in- 
struments and methods in measuring resistance, insulation and electro- 
motive and resistance of different batteries and machines; calculatioD of 
resistance from dimensions and quality of conductors ; calculation of 
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namber and arrangemeiits of battery-cells uecessary to perform certain 
work, some for machines, and tbe con verse — t. 6., having a certain source 
of electricity, what work can it do f practical test of such calculation ; 
testing cables for insulation ; discovering faults in machines purposely 
OQt of order, and repairing such faults ; testing capacity of machines to 
fire through uninsulated wire; testing effect of salt-water on machines; 
measurement of current necessary to heat five wires of different mate- 
rial to firing-point of different priming-material, and other work of the 
same nature. 

REPORT OP PROF. W. N. HILL, INSTRUCTOR IN CHEMISTRY AND EX- 

PLOSIYES. 

The course of instruction in the chemical department for the past 
three months has been carried on under two heads, chemistry and ex- 
plosives. One course of weekly lectures on chemistry, and another on 
explosives, have been delivered. 

The object of the chemical lectures has been the study of the most 
important and common elements and their principal compounds, with 
especial reference to technical methods and processes. I have not de- 
sired to enter deeply into theoretical chemistry, but rather preferred to 
(liscass practical applications of chemistry in the arts. Particular 
chemical principles have been sufficiently taught in order to demon- 
strate the chemistry of explosives, a subject fully treated in the other 
courses. 

Thirteen (13) lectures on chemistry have been given. Below will be 
found a list showiug the subject of each, from which an idea of the 
coarse may be derived. 

These lectures have been illustrated as fully as has been possible with 
the means at my disposal, by experiments and by sketches, drawings, 
&c., projected upon the screen by the calcium light. 

Subjects of ills lectures on chemistry. 

1. Chemical principles, formulse, and equations. 

2. Oxygen : oxidation, the atmosphere, relations of the gases of the 
air to animal and vegetable life. 

3. Oxygen concluded : ozone. Hydrogen: water; natural waters, and 
tbe impurities found in them. 

4. Natural waters concluded. Nitrogen and oxides of nitrogen. 

5. Nicric acid. Acids, bases, and salts. Compound radicals. 

6. Ammonia. Fluorine and chlorine. Etching and bleaching. 

7. Oxides of chlorine. Bleaching-powder. Bromine and iodine. 

8. Sulphur : manufacture of oil of vitriol. 

9. Sulphuric acid concluded. Phosphorus, manufacture and use of. 

10. Antimony and arsenic, silicon and silicates, glass. 

11. Carbons : oxides of carbon ; liquid carbonic acid. 

12. Carbon concluded. Iron and iron smelting. 

13. Metallurgy of iron concluded; cast and soft irons; steel and 
Bessemer steel. 

In the lecture on explosives, I have discussed explosive action and 
effect, generally considered, and the composition, preparation, and use 
of explosive agents, with especial reference to their application to tor- 
pedoes." 

These lectures have teen illustrated by drawings, figures, &e.,of 
apparatus and machinery projected upon the screen. 



Digitized by VjOOQIC 



128 REPORT OF THE SECRETARY OF THE NAVY. 

The scope of this course will be seen from the following list of sub- 
jects of the lectures. 
Twelve (12) lectures have been delivered. 

Subjects of the lectures on explosives. 

1. Explosive reactions ) cause of the explosive character of a chemi- 
cal reaction ; influence of the time of an explosive reaction on the effect 
obtained. Detonation. 

2. Comparative value of detonation. General composicion of explo- 
sive bodies. Explosive mixtures. Glasses of gunpowder begun. 

3. Gunpowder. Naturalandartificialproductionof saltpeter; refining 
saltpeter. 

4. Gunpowder continued. Eetining sulphur; preparation of the char- 
coal. Dry mixing. Stamp and wheel mills. 

5. Gunpowder continued. Pressing, granulating, and drying powder. 
Tests of gunpowder. Products of explosion. Temperature. Pressure 
and work of explosion. 

6. Gunpowder concluded. Effect of physical and mechanical condi- 
tion of gunpowder on its explosion. Varieties of gunpowder. Chlorate 
mixtures. 

7. Nitro-glycerine. Constitution and properties; materials for making; 
process of manufacture. 

8. Nitro-glycerine continued. Mode of firing. Storage. Transporta- 
tion and handling. Use and relative force. Products of decomposition. 

9. Nitro-glycerine concluded. Dynamite. Other nitroglycerine prep- 
arations. 

10. Gun-cotton. Composition, preparation, and properties. Forms, 
uses, and force. Products of decomposition. 

11. Picric acid. Constitution. Picrates and picric powder. Fulmi- 
nating mercury. 

12. Fulminating mercury concluded. Fulminating silver. Chloride, 
bromide, and iodide of nitrogen. Fuse- mixtures. Explosives in torpe- 
does. 

The officers under instruction have received copies of the Notes on 
Explosives, the pamphlet published by the Bureau of Ordnance, which 
was originally drawn almost entire from the notes of this course of lec- 
tures as delivered in 1874r-'75. As they were to have this work, I have 
made these lectures, this time, as far as possible, supplemental and ad- 
ditional to it, so that with it and their notes taken in the lecture-room 
they might have a pretty general and complete view of the subject. 

In addition, the process of making nitro glycerine and dynamite have 
been performed before them and with their assistance, and the proper- 
ties of these agents experimentally demonstrated. 

The oflBcers under instruction have been required to take full notes of 
the lectures. Each week a series of questions on topics covering the 
week's instruction has been posted, and they have been required to an- 
swer these questions in the books furnished for the purpose and hand 
in these books for examination. I have regularly examined and cor- 
rected their books each week, reporting to that effect. 

I think, therefore, that the course of instruction directed has been 
carried out quite fully. 

The officers under instruction have been attentive and interested in 
their work, and have, in general, performed it in a very satisfnctorv 
manner. 
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REPORT OF LIEUT. R. B. BRADFORD, INSTRUCTOR IN TORPEDOES. 

The course of iUvStruction in torpedoes juat completed has embraced 
seventeen (17) lectures of two hours each, and ten periods pf practical 
work. 

The lectures were on the following topics, and given in the order men- 
tioned : 

1. One lecture on the sources of electricity for exploding torpedoes, 
use of machines and batteries and mode of fitting and exploding fuses 
and exercise torpedoes, preparatory for out-door practical work. Illus- 
trated with blackboard sketches and experiments. 

2. One lecture on the history of torpedo warfare. Illustrated. 

3. Five lectures on the spar-torpedo. These included a general de- 
scription of the use of this type of torpedo from its commencement up 
to the present time, a full description of all service material and sup- 
plies connected with the spar-torpedo as now used in the different 
classes of vessels in the Kavy, and proposed improvements that might 
hereafter be introduced. lUustrp^ted with many scale drawings, black- 
board sketches, and models. 

4. Four lectures on the subject of towing-torpedoes. These included 
a complete description of the various kinds of towing-torpedoes that 
have been used at this station, a detailed account of the present service 
pattern, with all its attachments, and the manner of using it offensively 
and defensively ; also, a brief description of towing-torpedoes used in 
other countries, and the desirable qualities of a torpedo of this type. 
Illustrated with many drawings, sketches, and, as far as possible, with 
the service articles themselves. 

5. Four lectures on the subject of movable torpedoes. These included 
full description of the Lay and Ericsson torpedoes, and of the White- 
head, so far as is known by our Government. Numerous other torpe- 
does and torpedo-boats of lesser note of this type were also described. 
Illustrated with drawings. 

6. One lecture on submarine projectiles and rockets and ground-tor- 
pedoes. These subjects were treated of in a general manner, owing to 
the very limited time devoted to them. Illustrated with drawings and 
sketches. 

7. One lecture on operations against ground-torpedoes and defense of 
ships against torpedo-attacks. 

The note- books of the class S'^xlO'' will average 150 pages of notes 
and drawings taken from the above lectures. Many of the books con- 
tain more. 

The practical work of the course was arranged as far as possible to 
illustrate the various subjects treated of in the lectures. It embraced 
ten periods (half days) and was arranged as follows: 

1. Two periods. Fitting and exploding exercise-torpedoes from boat- 
spars, using service machines and material. 

2. Oiie period. Fitting and exploding service-boat torpedoes from 
steam-launch. 

3. Three periods. Exercising with service ship torpedoes, spars, 
machines, voltaic batteries, key-board, electric switches, permanent 
wires, and all other service material connected with the spar-torpedo 
on board of the Nina. 

4. One period. Engaged in making improvised torpedoes and explod- 
ing 25-pound dynamite torpedoes from service-launch. 

5. Three periods. Exercising with the service towing torpedo, towed 
by the iNina, using the schooner Joseph Henry as a target. 

9 N 
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The use of the movable torpedoes belonging to the station coald not 
be illustrated to the class, owing to their absence, 

Torpbdo-Station 
JSTewportj B. J., November 25, 1876. 
Sir : I respectfully submit the following general report of the condi- 
tion of the station, of the work done, in progress, and in contemplation, 
together with the reports of Professor Farmer and Professor Hill, in 
their respective departments, and a paper on torpedoes, by Lieutenant 
Bradford, United States Navy. 

Respectfully, your obedient servant, 

K. R. BRBESB, 
Captain Z7. 8. Navy, Inspector of Ordnance in Charge. 
Capt. William N. Jeffers, U. S Navy, 

Chief of Bureau of Ordnance, Washington, D. C. 

Buildings. 

m 

Oflace-building.— The south end of this building is used for quarters 
for the inspector of ordnance in charge, and the north end for oflQces, 
library, drangh ting-room, and torpedo-lecture room. It is in fair con- 
dition, but, in common with all the buildings on the island, needs paint- 
ing very much. 

Six cottages, comprising the quarters of three assistants to the in- 
spector in charge, the chemist, the electrician, and the gunner in charge 
of the machine-shop, are in fair condition, but particularly needing 
painting, and in some places replumbing. 

The chemical laboratory building is in good condition, and embraces, 
with its small amount of chemical apparatus, an ample lecture-room for 
the instruction of oflacers. Additional apparatus and facilities are re 
quired for this building, which have been estimated for. 

A windmill in the yard to this building, erected over an artesian well, 
with a pump attached, has saved much labor in supplying water for the 
nitro-glycerine building and its attachments, and has also been made 
use of to supply the boiler to the machine-shop and the steam-launches. 
A reservoir in connection with this mill is much needed to store up 
water in the event of calms or drought, and an estimate is iiresented 
iiherefor 

The buildings for the manufacture of nitro-glycerine, gun-cotton, 
carbonic-acid gas, &c., are of a temporary character, and of sufficient 
means for experimental purposes. 

The small magazines for the storage of small quantities of nitro- 
glycerine and other explosives collapsed this spring, -as reported, and 
the two new ones authorized by the bureau have been completed, and 
are now in use. Two more of the same character are required, and are 
embraced in the estimates. As only 60 pounds of nitroglycerine or 
its compounds can be kept on the island, it is desirable that suitable 
places should be prepared on Rose Island for the care and preservation 
of the main store of such matter. Authority for this has been kiudlj 
granted by General Warren, United States Engineers, in charge, and 
proper receptacles from the old casemates can be made at small expense. 
An estimate for this is also submitted. 

The electrical building is in excellent order, but needs enlargement 
and much additional apparatus, which has been estimated for, and is 
embraced in the estimates submitted to the bureau. 

The store-house is ample for present needs, and is in excell^t con- 
dition. 
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The machine-shop is in good Condition, and its capacity is sufficient 
for the wants of the station, aided, as it may be, by the mannfactnring 
establishments of Newport and Providence. The blacksmith-shop I 
would recommend to be removed to the outside of the building adjoining, 
and its room given to the main shop as an assembling room for manu- 
factured articles, which is much needed. 

The steam fire-engine is placed near the coal-shed and is fed from the 
harbor. At low-water it can only draw from its reservoir — a hole dug 
around the suction — and which could hardly supply a half-hour's de- 
mand. I would recommend that it should be moved away from all 
buildings, and to a position where it could take its supply from deep 
water and independent of the tides. The cost of this is also estimated 
for. 

The men's quarters have been fitted up from the old machine-shop, and 
will comfortably accommodate the service-men intended by the bureau 
to be kept here for instruction in submarine work. 

The stalile is ample and in good condition, but would be much*im- 
proved by raising about six feet. 

The coal, coming under the cognizance of the Bureau of Equipment, 
has been lying on the bank and rather scattered, on account of the cost 
involved in piling. To remedy this, a place has been parcially prepared 
to receive all further supplies, and a small expense will adapt it to all 
the requirements of the future. 

1 would recommend particularly to yon the construction of a room 
for the instruction of officers in torpedoes, and large enough to embrace 
a collection of material necessary to exemplify the lectures. Also, a 
permanent boat-house or shed sufficiently large to cover all the boats 
hanled up for the winter. 

There have been constructed, under the orders of the bureau, the fol- 
lowing outhouses and sheds : 

Two small outhouses in laboratory-yard for holding diflferent chem- 
icals Dot desirable to keep in the main building, and for the care of 
fuses, igniters, &c. They are sufficient for their purpose. 

A filling-house at the junction of the wharf with the island, for the 
reception and filling of torpedoes used in practice, supplies a hitherto 
much-needed want. 

A boat-shed on the wharf for the reception of oars, buoys, lines, grap- 
nels, &c., together with torpedo-fittings for boats, has been of great 
service, by having a place for such things and for their better care. 

A boat-house built expressly for two Lay torpedo-boats, and with 
means to successfully work them therefrom without regard to tide. 

The old Lay boat-house, of a very frail character, after having blown 
down once, has been sufficiently strengthened to answer temporarily as 
a lime-house and paint-shop. 

The powder-magazine is in excellent condition, and of ample capacity 
for the wants of the station. 

In obedience to the bureau's directions, the '^ torpedo instructions" 
have been prepared by the naval officers attached to the station and 
submitted to the bureau for approval. 

There are under consideration for dissemination in the service, by 
ciders of the bureau, the subjects of— 

Defense by torpedoes. 

Attack against torpedoes. 

Offiensive use of torpedoes. 

Instruction to divers. 

Submarine work. 
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Torpedo fittings for boats. 

An improvement by Lieutenant Converse, U. S. N., over the service- 
fittings tor boats, has been sufficiently experimented with to warrant its 
attachment to the service-launch Success. It is intended to use the 
torpedo ahead or abeam at pleasure from the same spar. 

The fittings for the Lightning were described at length in the report 
upon that boat. 

Steam-launches. 

Steam-lannch No. 1 (Billow) is in use as a ferry-launch, is in good 
condition, runs economically, and is admirably adapted for her purpose. 

Steam-launch No. 2 (Wave) is used for torpedo experiments; is old, 
in not very good condition, nor is it well adapted for torpedo purposes. 
It answers very well as a relief boat to the ferry-launch. 

Steam-launch No. 3, (Eipple,) experimental launch, is now fitted with 
a propeller designed by Lieutenant Barber, U. S. N. This boat was in 
use by the frigate Congress until sunk in the North River, where it lay 
for seven months ; and, as may be supposed, is not now in first-rate con- 
dition, and is only useful as a boardiug-boat to men-of-war on their 
arrival and for the exchange of officers' visits. 

Steam-launch No. 4 (Fowler) has just been returned to the station, 
after an absence of about two years. This boat was long experimenteil 
with with the Fowler wheel, but is now returned with the Mallory 
wheel. The hull only of this boat, which is of steel, is in good condition. 

Steam-launch No. 5 (Success) *is an English built so-called life-boat 
launch ; is in excellent condition, being fitted with HerreshoflPs boiler 
and engines. . This launch is fitted for torpedo purposes as a service- 
launch. 

Steam-launch No. 6 (Lightning) has already been described. 

Bowing-launch No. 1 is the Niagara's old launch ; is in good condi- 
tion, and answers admirably its purposes as a freight-boat, planting 
torpedoes and circuit-closers, laying electric cables, splicing, &c. 

Bowing launch No. 2 is fitted and used solely for class instruction in 
tori>edoes. 

Bowing launch No. 3 is fitted as a torpedo-launch for class instruc- 
tion, and particularly as a diver's boat for submarine work. 

Two small pulling boats for general purposes, in good condition. 

The schooner Joseph Henry, purchased from the Coast Survey for 
experimental purposes, (blowing up,) has been found to be well suited as 
a moving target tor practice with towing-torpedoes, and is now retained 
for that purpose. 

The iron caisson, for experiment with submarine projectiles, is in ex- 
cellent condition, and much is hoped from it when enabled to proceed 
with work. 

Lay torpedo-boat 

New flasks having been made for the Lay torpedo-boat, for the in- 
struction of the class, Lieut. B. B. Bradford, D. 8. N., was directed to 
get the boat in working order, and after much patient and wearying 
labor he got the boat into excellent working condition, and I have been 
assured by all who have had the power to compare that it worked bet- 
ter than ever. 

Improvements in this boat were suggested to me by different oflacers 
of the station, and, upon representation to the bureau, authority was 
granted to alter the Lay boat according to the plans suggested. Before 



Digitized by VjOOQIC 



REPORT OP THE SECRETARY OP THE NAVY. 133 

work cocM be commenced this aathority was revoked, and the an- 
Doancement made that the bureau had agreed to purchase a new Lay 
torpedo-boat, if upon trial it came up to certain conditions. This new 
Lay torpedo-boat was brought here by Mr. Lay, and it became evident 
that it could never reach the required speed in its then condition, and a 
critical examination failed to make its advantages apparent, over what 
it was conceived in the minds of the officers of tlie station the old boat 
was susceptible of becoming, except in point of size. No official trial 
was held, but all the trials were witnessed by more or less of the officers 
of the station. The boat was finally removed to Washington by Mr. 
Lay, upon the authority of the bureau, granted at his request. 

The Ericsson torpedo. 

The trials of the Ericsson torpedo were brought to a successful conclu- 
sion, detailed reports of which were submitted to the bureau. 

Towing torpedoes. 

Experiment has been conducted on the towing-torpedo designed by 
Lieutenant Barber, U. S. Navy, and upon that of Lieutenant May- 
nard, IT. S. Navy, but from want of facilities experiment has ceased. 

The tug Nina, 

The Nina, fitted and used as a torpedo-vessel, has been attached to 
the station almost since its foundation, and with her crew has been an 
essential feature of the station. Without this vessel or an equivalent 
much interesting experiment must be wholly stopped, and an essential 
feature of instruction of officers given up. By means of this vessel great 
improvements in rigging and carrying the torpedo-spars have been 
successfully carried out, and a spar designed by Lieuteuant Bradford has 
been made, so far, to answer the requirements of a torpedo-spar for ships. 
As the present torpedo was designed to be used ahead, and as it is be- 
coming general to carry them abeam, a change in the design and man- 
ufacture would seem desirable, and should be experimented upon with 
a view of substituting new ones for those now in use. Experiments upon 
the lead of wires and the uses of voltaic batteries have also been made 
from the Nina, under Lieutenant Bradford, most successfully. 

It is hoped that the requirements of the general service will not be 
such as to deprive the station of the very great advantages of having 
permanently attached* to it the Nina or other proper vessel with a 
liberal crew. 

1 beg leave to refer the bureau to the letter to me firom Lieutenant 
Bradford, accompanying this, as from an accomplished officer who has 
given the subject of torpedoes much thought. This letter gives in a 
general way the work on torpedoes that has taken place at the station, 
as well as the views of the writer. 

The station is much indebted to the advice and work and instruction 
of its distinguished electrician, Prof. Moses G. Farmer, and the wise 
provision of the bureau in retaining him in a* more permanent char- 
acter has already been felt. I beg leave to refer you to his report 
to me, accompanying this, which gives much of the work which has been 
done by the electrical department of the station. 

Prof. Walter N. Hill has been connected with the station since 
its foundation, and continues his career of usefulness in the department 
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of chemistry and explosives. Mr. Hill's report to me embraces the 
principal work done at the station by him, with plans for the foinre, 
and will be read with interest, I am snre. 

Lieut. Or. A. Converse, U. S. N., the senior assistant, Lieat. B. B. 
Bradford, and Lieut. A. B. Gouden, assistants, have borne the brant of 
instruction, and in addition to their duties as instructors have, from 
tbeir professional knowledge of the wants of the service, advanced its 
interests very much. They are students and hard workers, and the ad- 
vancement made by their predecessors is sure to be continued. 

Ensign A. L. Case, jr., assigned to duty here by the bureau, in ad- 
dition to the course taken by the officers under instruction, has made 
a more thorough study of electricity, and has become a valuable and 
careful observer. 

Mr. Bnrditt, the gunner in charge of the machine-shop, continues his 
valuable services, and his mechanical ability is such that even when 
working full force a foreman' is unnecessary. 
BespectfuUy, your obedient servant, 

K. E. BBEBSB, 
Captain United States Navy^ 
Inspector of Ordnance^ in charge of Station. 



Torpedo Station, 
Netcportj B. I., November 23, 1876. 
Sir : I have to forward herewith the report of Lieut. G. A. Converse, 
United States Navy, on the fast torpedo-launch Lightning, and beg 
leave to add what he has omitted, that the method of carrying the spare 
and the torpedo is of his device, and that the many improvements of the 
boiler and its appurtenances were made at his suggestion and under his 
direct superintendence. 

BespectfuUy, your obedient servant, 

K. B. BBEESE, 
Captain United States Navy^ 
Inspector of Ordnance^ in charge of Station. 
Oapt. William N. Jeffers, 

United States Navy^ 
Chief of Bureau of Ordnance^ Washingtonj D. C. 



United States Tokpedo Station, 

Newport^ B. I., October 25, 1875. 
Sir : In accordance with your orders, I have been to witness the per- 
formance of Herreshoff's engine and safety coil-boiler, and have become 
very much impressed with them for naval purposes in boats. For 
cheapness, lightness, and doing away with fresh water, they seem to me 
unsurpassed, and I know of no other boiler npon which steam can be 
raised so rapidly, and, so far as I can understand, with so much safety. 
After a trial-trip in a boat propelled by this engine and the safety coil- 
boiler, which was most satisfactory, we stopped at the wharf, leaving 
the boat with one hundred pounds of steam, with no one to watch it or 
care for it. On returning, after an hour or more absence, there was oo 
steam on, and a fair fire. The boat was shoved from the wharf, and a 
few strokes of a hand-pump in less than five minutes gave as much 
steam as was desired — 80 pounds — steam enough being formed with al- 
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most the first stroke of the pamp to start the en^ne. I was so much 
impressed with what I saw that I asked Mr. Herreshoff to sabmit in 
general terms a proposal of what he would do for a torpedo-boat, capable 
of greatest speed, to carry a torpedo either on bow or abeam, with a 
doable engine, and separate engine to drive an electric machine two 
thousand revolutions per minute, as this would comprise a picket and 
torpedo boat. I have the honor to submit his estimates. 

The reputation of Mr. Herreshoff is of the very highest, and his suc- 
cess as a yacht aud boat builder well established. • • • 
Very respectfully, 

K. R. BEBBSB, 
Captain and Inspector of Ordna/nce^ in charge of Station, 
Capt. William N. Jeffebs, 

United States Navy^ Chief of the Bureau of Ordnance. 



Bristol, R. I., October 22, 1876. 
Dear Sib: We will build you a steam-launch, suitable for a torpedo- 
boat, as follows : Boat to be 55 feet long, 6 feet 3 inches wide, fitted with 
onr safety-coil boiler, and a pair of engines with the combined capacity 
of 60 horse-power, which will run the boat 19 miles an hour. 

The boat will also be furnished with a steam-pump for boiler, and one 
12 horse-power engine suitable to run an electric-light machine. 

The boat and machinery to be constructed in the strongest manner 
and with the least weight, yet boat strong enough to sustain the ma- 
chinery, when it is hoisted out of water, without any strain on it. 

Said boat to be delivered at Newport on or before April 1, 1876, for 
the sam of $5,000. 

Should the Department decide to get us to build as proposed, we will 
send specification in detail. 
Yours, truly, 

JOHN B. HERRESHOFF, 
Agent Herreshoff Manufacturing Company. 8. H. 
Captain Bbeese. 

[Indorsement.] 

In conversation, Mr. H. states w^ill run for half an hour at the rate of 
19 miles an hour, 16 to 16J steadily. 

£l. R. B. 



Specifications for building torpedo-boat for Bureau of Ordnance, 

Dimensions of hull : Length over all, 55 feet; beam, 6 feet 3 inches ; 
depth, 3 feet 3 inches. 

Keel, stem and stern posts to be of white oak; keel to be sided 4^ 
inches. 

Frame to be of white oak, steamed and bent ; molded 2^ inches, and 
placed 11 inches apart from centers. 

Outside planking to be of yellow pine ^^ inch thick. 

Ceiling and floor to be of yellow pine; ceiling f inch, floor -^^ inch. 

Shear-streak to be of oak, | inch thick. 

Clamps and deck-frame to be of yellow pine; clamps f inch, deck- 
frame 2\ inch, molded. 
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*Deck to be of white pine, A^ inch thick. 

Space in center of boat to oe left open 28 feet, with high wash-board 
around same. 

Machinery to be as follows: 

To have two 5 by 10 inch engines, and one Herreshoff safety-coil boiler 
of sufficient size to run said engine 400 turns per minute with 140 pounds 
steam, following f strokes. 

• Boat also to have all gauges, valves, and pipes necessary for said en- 
gines and boiler, and one steam-pump and one feed-pump connected to 
engines. 

Propeller-shaft to be of steel, after end of which is to be covered with 
bronze. 

Propeller-wheel to be of bronze. 

Eudder to be of yellow metal, with steel rudder-stock. 

Fastenings: Hull of boat to be fastened with galvanized iron, and 
all materials used in hull and machinery to be of first quality. 

Boat to be built in our best manner, and well painted with two coats 
of paint. 

Boat also to be furnished with one engine, attached to boiler, to nm 
an electric machine, and to be capable of developing 12 horsepower. 

The coil in boiler to be made of best-quality 2-inch exterior lap-welded 
steam-pipe ^^ inch thick. 

Jacket to be doubled, of sheet-iron and brass. 

Boiler to have a drum, so that salt water can be used as well as fresh 
without injury to boiler. 

Eugibes to be constructed of best materials. All studs, bolts, and 
shafts to be made of Ulster iron ; rods, pins, and keys to be made of 
steel. To be furnished with the Herreshoff cut-off valves. 

The boat to be prpperly braced. 

Screw-bolts to be used in place of rivets. 

We agree that the boat shall run 19 miles an hour, and that she can 
carry two torpedo-poles of 38 feet length each, one on each side; said 
poles to be worked from the boat with lOOpound steel-cased torpedoes 
on each. 

The price to be $5,000 dollars, payable as follows : $1,250 when the 
frame of hull is up j $1,250 when hull is ready to be painted; $1,250 
when the boiler and engines are completed; $1,250 when the boat, with 
its machinery, is completed and tried. 

The boat and machinery subject to inspection, and to be satisfactory 
before the payments are made. 

JOHN B. HERRESHOFF, 
Agent Herreshoff Manufacturing Company, 

Witness to signature: In presence of— 

J. BUMSTEAD, 



Bureau of Ordnance, Navv Department, 

Washington Gity^ November^ 4, 1875. 
Sib : Your letter of the 2d instant, inclosing specifications and con- 
tract for building one torpedo-boat, has been received. 

The bureau approves and accepts the same, but with the following 
modifications, viz : The speed to be 19 miles per hour for one hour ^ using 
salt water, and desire you to commence the work without delay. 
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I inclose you a tracing from a sketch of one of Thornycroft's fast 
steam torpedo-launches, which has made 21 miles per hour, developing 
1^ horse-i)ower. 

I am, sir, your obedient servant, 

WILLIAM N. JEPFBRS, 

Chief of Bureau, 
Mr. John B. Hebreshoff, 

Agent Herreshoff Manufacturing Company ^ Bristol^ B. L 



Bureau of Ordnance, Navy Department, 

Washington Citj/j November 6, 1875. 
Sir : The bureau forwards copy of the contract of the bureau with 
Mr. Herreshoff for the construction of the topedo-boat. 

When Mr. Herreshoff reports that the boat is ready for the several 
inspections, you will detail an officer to make them, whose certificate 
will be the voucher for the several payments. 

The bureau sends you, for the files of the torpedo-station, a copy of a 
general sketch of Thornycroft's last fast torpedo-launch, with his ar- 
rangement for using the poles abeam or on either side, which, from com- 
parison with a photograph, the bureau believes to be substantially 
correct. 

Thorn jcroft told Captain Ramsay that one of the main things in the 
construction of these fast torpedo-boats was to see that they were thor- 
oughly braced, as vibration killed the speed. 
I am, sir, your obedient servant, 

WILLIAM N. JEPFERS, 

Chief of Bureau. 
Gapt. K. B. Breese, 

Injector of Ordnance^ Torpedo Station^ Newport^ B. L 



Official trial of torpedo-boat 

Narragansett Bay, 

Wednesday^ 24:th May, 1876. 

Course. — ^From Usher's buoy, Bristol Harbor, to Bishop's Bock buoy, 
Coaster's Harbor, and return. 

Distance, — Prom Usher's buoy to Bishop's Rock buoy, lOJ statute 
miles ; total distance, 20^ statute miles. 

Coal. — English cannel. 

Number of persons on board, 5. 

Started fires at 9^ 41™. 

Steam, 80 pounds, at 9^^ 46°» 45*. 

Time required to raise steam, 5°* 45". 

At 9** 46™ 45" started up Bristol Harbor. 

At 9** 48™ stopped to set up packing of feed-pump« 

At 10** 4™ headed down for Usher's buoy. 
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Beoord of trip. 



Object. 



Down trip. 



Time pawed object. 



Elapied 
time. 



Retam trip. 



Time paned object 



ElapMd 
time. 



IjBher'sbnoy 

Soutiiwett Point bnoy 

Sandy Point light 

Dyer'g Island, gonthweat bnoy . 

Biihop'sKock buoy 

Time over course 



k. m. §. 

10 09 00 

^ 14 04 

18 55 

84 49 

35 45 



5 04 

4 51 

5 47 
11 03 



A. fla. a. 

11 56 38 

5L 04 

44 54 

37 30 

23 30 



96 45 



86 45 



33 56 



m. I. 

5 94 

« 10 

7 M 

14 00 



38 58 



Distance 10. 12 statute miles. Time 26™ 45* down trip. 

Distance 10. 12 statute miles. Time 32°" 58* return trip. 



Total distance. 20.24 statute miles. Total time. 59™ 43> 



DOWN TRIP. 

Sea. — Smooth. 
Tide.— Ebb. 
Wind. — Light ahead. 
Steam. — Steady at 140 x>ound8. 
Ungines. — Working as well as could be desired, 
chinery showed the slightest signs of heating. 
Bailer. — Working well. 



No parts of the ma- 



NoTE. — Finding that the quantity of co'al on board would not be suf- 
ficient to last for the return trip, it was deemed best to continue coorse 
to torpedo-station and get more. It was the first time any of the people 
on board had used English coal, and the consumption was much greater 
than on previous occasions when American coal was used. 

RETURN TRIP. 

Sea. — Smooth. 
Tide.— Strong ebb. 
Wind. — Moderate breeze astern. 
Steam. — Average about 100 pounds. 

Engines. — Worked as well as could be desired. No parts of ma- 
chinery showed the slightest signs of heating. 
Boiler. — Made steam freely and worked well. 

Note. — When a short distance above Bishop's Itock buoy the pipe 
connecting with after steam-gauge blew out at joint with steam-drum. 
Plugged hole with pine stick without stopping. Plug blew oat three 
times. Carried low steam while repairing. Average during return trip, 
not over 100 pounds. 

Very respectfully, your obedient servant, 

G. A. CONVERSE, 
Lieutenants and Assistant Inspector of Ordnance. 
To Oapt. K. R. Breesb, U. 8. N.^ 

Inspector of Ordnance^ in charge of Torpedo Station, 
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Record of times noted during trialtrip of steam torpedo-launch^ May 24, 
1876, by Lieut. A. B, CoudeUy at Bish^s Bock buoy^ and Unsign A. L. 
CasCy at Usher^s buoy : 

Passed Usher's buoy, from Bristol, at 10^ 09°* ll" 

Passed Bishop's Rock buoy, from Bristol, at 10^ 35"* 55" 

Elapsed time 26«» 44» 

Passed Bishop's Eock buoy, to Bristol, at 11»» 23'° 48" 

Passed Usher's buoy, to Bristol, at 11^ 56™ 45'* 

Elapsed time 32°^ 57- 

Total time from Usher's buoy to Bishop's Bock and return. . 59™ 41" 

Passed Usher's buoy, at 10^ 09™ 11" down. 

Passed Usher's buoy, at 11^ 56™ 45" up. 

Elapsed time 1»> 47™ 34" 

Passed Bishop's Bock at 10^ 35™ 65" down. 

Passed Bishop's Bock at 11»» 23™ 48" up. 

Time off course 47™ 53" 

Time on course 69™ 41" 

Very respectfully, your obedient servants, 

A. B. COUDEN, 
Lieutenant^ and Assistant Inspector of Ordnance. 

A. L. CASE, 
Ensign^ and Assistant Inspector of Ordnance. 
To Capt. K. R. Brbesb, U. S. N., 

Inspector of Ordnance^ in charge of Torpedo Station. 



[Telegram.] 

WASHiNaxON, D. C, May 25, 1876. 
Captain Bbeese, 

Newport^ B. L : 
Telegram received. Accept Lightning. 

JEFFERS, 
Chief of Bureau. 

The boat, having been accepted by the bureau, was delivered at this 
station on the 1st of June, 1876. 

Since the boat arrived several changes have been made in it with the 
view of making the piping of the boiler and connections with the en- 
gines more compact, and hence better suited for the special use for 
which it is designed. Modifications in the furnace, and form of exhaust- 
pipe, have also been made, and hard coal is now habitually used with 
most satisfactory results. 

The torpedo-fittings have been made and put in place, and a dynamo- 
electric machine and electric lamp and attachments are also fitted. 
The boat is thus completed for service either as a torpedo or picket 
launch^ 
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A number of experiments have been made with it daring the past 
summer. The result of these experiments has been quite satisfactory, 
fully realizing all anticipations in regard to speed and the general fit- 
ness of the boat for the special use for which it was designed. 

Arrangements have been made for having an extended trial for the 
purpose of determining the consumption of coal, capabilities of ma- 
chinery, &c.; but the protracted unfavorable weather, and the small 
number of men employed at the station during the past two months, 
have rendered it necessary to postpone the trial for the present. 

Detailed description of boat. 

Hull, — Length over all, 58 feet; beam, 6 feet 3 inches ; depth of boat, 
3 feet 2 inches; draught forward, 14 inches; aft, 22 inches; dimensions 
of timber, &c., keel, oak, sided, 4^ inches ; boiler or bilge kelsons placed 
in wake of boiler and machinery ; frames, oak, molded 2^ inches, and 
placed 11 inches apart from centers; intermediates half-frames in wake 
of boiler and machinery. Planking, pine, y\ inch thick ; ceiling, pine, 
f inch thick; floor, pine, ^^ inch thick; shear-streak, oak, g inch thick. 

Deck, — Extends 14 feet from bow and 14 feet from stern ; wash-board, 
8 inches high around open space. 

Weight of hull, 2,800 pounds. 

Boiler. — Herreshoff''s patent safety coil-boiler, fitted with a feed-water 
heater and a separator for using salt water. Height, 5 feet 2 inches; 
diameter, 4 feet 2 inches; heating-surface, 130 square feet; grate-sur- 
face, 9 square feet; weight, 1,500 pounds. 

Engines. — Double, direct acting; cylinders, 5 inches diameter, 10 inches 
stroke; fitted with HerreshoflF's patent cut-off valves; shaft, rods, studs, 
and bolts of Ulster iron ; pins and keys of steel ; weight, 1,040 pounds. 

Propeller shaft — Steel incased in brass j length, 27 feet; diameter, 
steel. If inches; brass, i inch thick; total diameter, 1§ inches; weight 
of shaft and bearings, 340 pounds. 

Propeller. — Bronze, two blades, placed abaft rudder ; diameter, 38 
inches; mean pitch, 60 inches; length, 6 inches; weight, 52 pounds. 

Atixiliary pump. — Knowles, size Ko. 0; weight, (estimated,) 200 
pouiids. 

Engine for electric light. — Single, direct acting; cylinder, 3 J inches 
diameter, 7 inches stroke ; fitted with Herreshoff's patent cut-off valves; 
fly- wheel, 20 inches in diameter; drives electric machine 2,000 revela- 
tions per minute; weight, 250 pounds. 

Total weight of boat, with permanent fittings, 6,900 pounds. 

General description of boiler. 

As the boiler is a novel feature of the boat, the following general 
description and method of operating it are given : 

Description. — ^The boiler consists of a flat, spiral coil of J -inch steam- 
pipe, the exterior diameter of the coil being 42 inches. The turfts of 
this coil are wound as close together as possible, and the outer end con- 
nects to the upper end of a vertical spiral coil of 2-inch steam-pipe, the 
diameter of this coil being 42 inches and height 3 feet 4 inches. The 
turns of the vertical coil are separated ^^ of an inch, and the lower end 
is connected to the upper*end of the separator. 

The bottom of the vertical coil is placed about 10 inches above the 
grate-bars, resting on fire-brick, which forms the outside of the fomace, 
and being firmly secured by upright braces. The interior of the coil 
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tbas forms a lart^e combastion-cbamber, the smoke and heated gases 
escapiDg through the spaces between the tarns of the vertical coil, egress 
througb the top being prevented by the closeness of the coil and a shade 
or cover placed over it for this purpose. 

The whole is inclosed by a jacket, which serves to confine the smoke 
and heated gases and conveys them to the smoke-pipe, a space being 
left between the outside of the coil and inside of the jacket. 

The separator is a cylinder made of J-inch boiler-iron, 12 inches in 
diameter and 3 feet high, placed on end abaft the boiler. The pipe lead- 
ing from the lower end of the boiler-coil enters the top of the sepatator, 
and projects about 8 inches inside. A pipe called the bottom blow-pipe, • 
fitted with a suitable valve, connects to the bottom of the separator and 
leads overboard. On one side of the separator, nvar the bottom, is 
fixed a glass water-gauge. 

The feed- water heater is a cylindrical chamber, made of iron ^^ of an 
inch thick, 8 inches in diameter and three feet high, placed on end abaft 
the boiler, and near the separator. The exhaust-steam from the cylin- 
ders of the engine enters this chamber, and then escapes through the 
exhaust-pipe up the smoke-stack. From the bottom of the chamber 
there is a small pipe leading overboard, through which the water con- 
densed from the steam escapes. Inside the chamber »re several short 
pieces of 1-iuch steam-pipe, joined at the ends so as to form one contin- 
uous length. One end of this group of pipes connects to the inner end 
of the flat spiral coil of the boiler; and the other end is connected to the 
engine feed pump, and also to the auxiliary steam and hand pump. 

MetJiod of operation. — After the fires have been started and the pipes 
have become warm, water is forced into the coil of the boiler by means 
of the hand-pamp. The water enters the coil at the top, which, being 
farthest from the fire, is coolest 

As it descends in the spiral coil it gradually gets hotter, and a part 
of it is converted into steam. The unconverted water and steam are 
both discharged into the separator, the water or brine falling to the bot- 
tom. 

The steam rises to the top of the separator and escapes through the 

pipes leading to the separator and main steam-pipe, from which it is 

taken to the main engines, steam-pump, auxiliary engine, and ejectors. 

After steam commences to form, the steam-pump e*au be used, or the 

main engines started, to feed the boiler. 

The unconverted water, or brine, in the bottom of the separator, is 
allowed to escape through the bottom blow-pipe, the valve of which is 
always left slightly open. The quantity of water which comes over un- 
converted can be ascertained by the glass water-gauge attached to the 
separator. 

In the Lightning the bottom blow-valve is usually left open J of 
one turn, and the supply of feed- water regulated so that the brine shall 
stand from two to six inches high in the glass gauge. 

Should the amount of water in the gauge increase, the supply of feed- 
water should be reduced, as too great a quantity of water will cool the 
coil and lower the steam-pressure. 

Should the water decrease in the glass gauge, the quantity of feed- 
water should be increased, as the steam may become so highly super- 
heated as to be injurious to the engines, being liable to cut them when 
used for a long time. 

For short spurts with the boat, however, the water has frequently 
been allowed to disappear from the gauge and the bottom blow-valve 
has been entirely closed, the cylinders of the engine being constantly 
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lubricated. By this device the steam-pressure has been raised from 100 
pounds to 160 pounds in less tban two minutes. 

Under ordinary circumstances the bottom blow- valve is first opened |^of 
one turn, and the supply of feed- water regulated to keep the water about 
two inches high in the glass gauge. All salt and mineral substances are 
then carried over in the unconverted water as a strong brine, and are 
ejected through the bottom blow-pipe. Crystals of salt appear about 
the glass gauge, while not the slightest trace of it can be detected about 
the engine. 

On first raising steam it is desirable to let the coil get quite hot be- 
fore injecting water. The coil expands under the influence of the heat, 
and any scale or deposit that may be on it becomes detached. If the 
bottom blow-valve 'be opened wide, and the water then injected, the scale 
and dirt are forced overboard, thereby preventing small particles from 
going through the engines and injuring them. 

By treating the boiler of the Lightnine in this manner no scale or 
deposit was found in the coil of the boiler after having been run for 
four months, and using salt water during all the time it was under 
steam. 

Torpedo fittings. 

The boat is supplied with two torpedo-spars, designed to be used on 
the broadsides. The heel-fittings are placed well aft on the quarters 
of the boat, and the spars and torpedoes are carried on the rail. When 
eased ofi", the spars swing aft, and the outer ends descend to the proper 
depth, 10 feet ; the torpedoes then being 20 feet horizontally from the 
boat's side. The spars are prevented from going too far aft by a forward 

gay- 

The spars are eased off from the rail by means of slip-ropes, and can 
be rigged out when going ahead at moderate speed. 

When out, the eft'ect of a single spar and torpedo on the steering of 
the boat is comparatively small. 

The torpedoes are made to contain 30 pounds dynamite or other vio- 
lent explosive, and are to be exploded on contact or at will. 

AVhen the explosion takes place the forward guy is carried away and 
the spar trails aft. 

Heel fittings. — Steel ; weight, 130 pounds each. 

Torpedo-spars. — Steel; length, 213 feet; exterior diameter, 2 inches; 
thickness of steel, ^ inch ; displacement, 16 pounds ; weight, 3.4 pounds. 
(Spars are trussed tor 12 feet from outer end.) 

Torpedoes. — Steel; spherical in shape; diameter, 12 inches; weight 
empty, 11^ pounds; capacity, 30 poauds dynamite; weight, filled, 42 
pounds ; displacement, 38 pounds. 

Foricard guys. — Wire-rope, | inch diameter. 

Electric-light machine and lamp. 

Machine. — A small-sized Gramme electric machine has been pot on 
board temporarily. When driven at 2,000 revolutions per minute (the 
usual speed) it produces a light equivalent to about 500 candles. It is 
proposed to have a more powerful machine, of Parmer's patent, boilt 
for the boat. 

Lamp. — The lamp used is one of Farmer's non-automatic carbon 
lamps, inclosed in a suitable lantern. It is situated on the forward 
deck, just in front of the wheel, and can be worked by the person who 
steers the boat. 
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Torpedo Station, 
Neioportj B. J., September 16, 1876. 

Description of steam dingy. 

Steam dingy, bnilt by the Herreshoff Manafactorlug Oompany of 
Bristol, for the Bareaa of Ordnance, in conformity with the specifica- 
ioQS submitted to the bureau on the 19th of January, 1876. 

Trial of the boat. 

By the terms of the specifications the dingy was to have been sub- 
mitted for trial on the Ist June. Owing to delay in procuring the shaft 
the boat was npt presented for trial until some time after. 



Dimensions. 



By BpeoUlcatfons. 

Length over all 22 feet. 

Greatest beam 4. 75 feet. 

Depth 2.26 feet. 



By meaanrement. 

23 feet. 
5. 4 feet 
2. 8 feet amid., 3. 5 feet forward. 



Floating capa^ty. 

By the specifications the boat was to have a floating capacity of 1,000 
poands when filled with water. When filled to the rail the boat sus- 
tained eight persons whose aggregate weight amounted to 1,130 pounds. 

Speed. 

Course from buoy south of Goat Island to Goat Island light and re- 
turn. Distance between buoy and light || of a statute mile. Tide, 
strong ebb ^ wind, light from northward. 



COOTM. 


Distance. 


Tide. 


Wind. 


Steam. 


Time. 


Average speed. 


Booy to light 

Light to buoy 


27.28 mile.. 
27.28 mile... 


Against . 
With.... 


Against . 
With.... 


60 to 140, average 120 .. 
130 to 180. average 140. 


7 40 
6 10 


7.55 mUes. 
9.38 mUea. 



Mean pressure, 130 lbs. ; mean speed, 8.46 miles. 

Propeller. 

Propeller of bronze, 2 blades ; diameter, 20''.5. Mean pitch, 30^'. 

Fuel. 

Lackawanna coal, chestnut size, gives very satisfactory results. Mr. 
Herreshoff states that on the trip from Bristol to Newport, 12| miles, 
the consumption was about 48 pounds. 

Very respectfully, your obedient servant, 

G. A. CONVERSE, 
Lieutenant^ U. 8. N., and Assistant Inspector of Ordnance. 
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United States Torpedo-Station, 

NetJDportj B. J., November 26, 1876. 

Captain: I respectfully submit the following report in regard to the 
torpedo-igniters and fuses which have been manufactured at this sta- 
tion for issue to ships, and also of the progress of the experiments which 
are being made with a view to improve them. 

The present form of copper case igniter and fuse was approved by 
the bureau and ordered to be a part of the torpedo-outfit of vessels, 
in August, 1874. Since then about 4,000 igniters have been made, and 
upward of 1,000 have been issued to the service. Nearly 2,000 have 
been used at the station for general torpedo-practice and experimental 
work. 

Of those used at this station, taken from the general store kept on 
hand, not a single instance has occurred in which a torpedo has failed 
to explode from a defective fuse ; nor have any defective fuses been 
found among those which have been placed in store for issue. 

No failures of the present form of igniters and fuses have been reported 
irom any of the vessels in service; and those returned from ships going 
out of commission have always been found in perfect order. 

As the successful explosion of a torpedo depends on the reliability 
of the fuse, it would seem advisable that in all cases when an imi>erfect 
fuse is found a special report of all the circumstances should be for- 
warded to this station, in order that defects might be remedied and 
perfection attained. 

A percentage of the fuses which have been in store longest— since 
June, 1875 — was recently examined to ascertain if any deterioration had 
taken place. 

The electrical properties of these fuses were found to be exactly the 
same as when made. 

The gun-cotton priming was in excellent order. 

The powder-filling was in good order. 

The interior of the copper cases and surface of the wires were found 
to be coated with a black substance — sulphide of copper. This fine 
powder was removed, and no perceptible injury to case or wires was 
discovered. Judging from appearances, the life-time of the igniter woald 
far exceed all requirements. 

In view of the defects found in the copper-cased small-arm ammuni- 
tion formerly issued to the service, the above condition of the igniter- 
cases was not unexpected. It is thought, however, that the deteriora- 
tion in the small-arm ammunition was much more rapid than in the 
igniters, owing to the presence of fulminate in the former. 

Coating the interior of the copper case and surface of copper wires 
with shellac, or similar substance, would probably prevent the action 
of the sulphur of the powder on the copper. 

A quantity of brass cases has recently been received, and it is pro- 
posed to substitute them for the copper, to ascertain if they possess 
any advantages. 

For firing the present service torpedo-fuse, a current of electricity 
having a strength of six-tenths of a weber is required. As gal- 
vanic batteries are now frequently supplied to ships for firing torpe- 
does, it is desirable that the strength of current necessary to fire the 
fuse should be reduced to a minimum, in order that a small number of 
cells of battery may be suflBcient to do the work. 

Experiments have been made with wires of various alloys, in hopes 
of finding some one which could replace the present platinum-silver to 
advantage. 
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Various alloys of gold-iron and palladiamsilver have been used, 
beiog made into a fine wire, No. 40, 0.0023 of an inch in diameter. 

A wire saitable for the bridge of a torpedo-fase should possess the 
following requisites, viz : 

It should not oxydize when exposed to moisture or sea-air for a long 
time. 

Its specific resistance should be high. 

The resistance should be uniform, and should not increase greatly 
with increase of temperature. 

It should have great tensile strength. 

Of the alloys tried, gold-iron gives the most satisfactory results.' 
With a bridge of the same dimensions as the present platinum-silver- 
wire bridge of the service igniter, the strength of current required to 
fire the priming material is only 0.35 of a weber, or a little more than 
half that required for the platinum-silver. The tensile strength, how- 
ever, is not iM great, and the bridge is liable to become broken in the 
process of manufacture, and would not stand the rough usage to which 
the service igniters are frequently exposed. The proportions of the 
components of the alloy are being changed, and as soon as the new 
wire is received the experiments will be resumed. 

I am, sir, very respectfully, your obedient servant, 

G. A. CONVERSE, 
Lieutenant^ and Assistant Inspector of Ordnance. 

Capt. K. E. Ereese, 

Injector of Ordnance^ in charge of Torpedo- Station, 

Approved, and respectfully forwarded to the Bureau of Ordnance. 

El. B. BBEESE, 
Captain^ U. 8. JT., Inspector of Ordnance^ in charge of Station. 



United States Torpedo-Station, 

Newport^ B. J., December 1, 1876. 

Sir : In obedience to your order, I have the honor to submit the fol- 
lowing paper upon the subject of torpedoes : 

The present condition of the torpedo for naval purposes may be com- 
pared to that of the first reliable guns, very formidable and much 
dreaded in warfare, yet capable of great improvement. 

Ail of our naval vessels have been supplied with torpedoes and their 
necessary attachments from this station since 1870, and during that 
time many improvements have been made. In fact, no one article of 
the original pattern is now supplied, atid many articles have been 
changed several times, each time an improvement being added. MoKt 
of these changes have been brought about by experimental work at this 
station, under circumstances as near as possible to those of actual serv- 
ice. A few can be traced to experiments and the use of torpedoes by 
craising-ships, but, as a rule, experimental knowle<tge can only be gained 
by those who are experts, and who have facilities for more extensive 
practice than are possessed by any cruising-ship with her comparatively 
small outfit of material. In order to progress, then, in the science of 
torpedo warfare, or even keep pace with the times, it is necessary to 
have facilities at this station for conducting a large number of experi- 
ments. 

Torpedoes for the naval service may be divided into three general 
classes, viz, spar-torpedoes, towingtorpedoes, and movable or fish 
ION 
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torpedoes. These three kinds will probably be used by the Navy in 
time of war, and the first two classes are uow supplied to all craisiDg- 
ships. 

Although anchored torpedoes for the defense of harbors are ander the 
control of the Arin.\ engineers, a knowledge of them is by no means 
neglected here, as naval officers may at any time be called upon to 
operate against them, as well as to use them as auxiliary defensive 
weapons. 

A defense of ships against torpedo attacks of all kinds is also consid- 
ered, but this part of torpedo warfare is at present very imperfectly 
developed, principally from the fact that the ofitensive qualities of any 
weapon must first be learned before means of defense can be provided, 
and also from the fact that the most effective means of defense are in- 
vented only during actual warfare. No nation can afford to run the risk 
of losing a fine vessel of war for the purpose of testing' any means of 
defense, and much less a nation pursuing a policy like our own. This 
is an im(K>rtant subject, however, and at present we are obliged to look 
to foreign nations for the greater part of our experimental knowledge 
upon it, the recent experiments of the English upon the hulk Oberon, 
where the two types, spar and towing torpedoes, were represented, eiag 
the most important. These experiments demonstrated that both types 
were exceedingly destructive. 

In order to make the subject of experimental work here still more 
clear, a brief outline of some of the most important experiments since 
July, 1875, that have taken place is given. 

Spar-torpedoes. — It had occurred once to a cruising- vessel that while 
a service 100-pounder torpedo was being towed at full speed, the spindle 
of the torpedo, which serves to connect the latter to the spar, had broken. 
It was not fairly decided whether this accident was owing to the pres- 
sure of water on the torpedo-case, or whether the latter had struck some 
floating debris. After a series of experiments here with the tug Nina, 
and the fast steamer Despatch, it was decided that both the spindle and 
the socket, the latter lashed to the spar and holding the former, were 
too weak. Since then stronger ones have been furnished to cruising- 
ships. 

It was thought that the service spar was more frequently broken by 
the explosion of torpedoes than was necessary, and that the question of 
saving it was only one of comparative strength between the spar itself, 
the fastenings of the torpedo to it, and the force of the explosion. The 
number of lashings around the socket and spar were reduced, and the 
proper number to give only sufficient strength for towing parpo«9es 
determined. Instructions have since been issued detailing the proper 
number and kind to be used. 

Experiments have been tried with a view to prevent the rising of the 
spar and torpedo, at high rates of speed, by rai>ing the point of oontact 
of the heel of the spar with the ship's side. It was found that a marked 
effect was produced by raising it but slightly. 

The effect of seculing the heel of the spar to the ship's side with some 
elastic material was tried. It seemed to reduce the shock upon the spar 
at the explosion very materially ; but these experiments are incomplete, 
and it is considered important to continue them with a properly oon- 
structed buffer. 

A series of experiments have been conducted to determine if a tor- 
pedo-spar could not be better supported, thereby checking vibrations, 
by attaching the forward guy and topping-lift to it by means of spars 
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of different constraction than had been used. A new method was recom- 
mended, which has since been adopted in the service. 

Taking advantage of the presence of the United States steamer De- 
spatch, at Newport, it was determined to test the strength of the service 
spar, that vessel being capable of running at high rates of speed. A 
service spar was selected indiscriminately oat of several, and towed with 
a service 100- pounder torpedo. The torpedo was fitted with the new and 
strong spindle and socket, and they showed no signs of weakness. The 
spar broke at a speed of 10^ knots. It was observed that the speed of 
the Despatch, when she was running her best, was decreased by the 
resistance of the spar and torpedo, while towing abeam, from 20 to 25 
l>er cent. This decrease would not have been so great had the vessel 
been large and had she drawn more water ; bat it points out the great 
necessity of decreasing the volume, and particularly the vertical cross- 
section of the spar and torpedo. 

A series of experiments, extending over more than a year's time, have 
been conducted with a view to perfect an improved torpedo-spar. The 
principal defects of the present service spar are, want of strength, too 
great resistance while towing at high rates of speed, and a tendency to 
come to the surface while towing. Three spars have been constructed, 
all on the same principle, and made of steel and wood. The first two 
were broken while testing, but the third has been tried very severely ; 
as for instance, towing in a sea-way when the towing- vessel had both a 
rolling and a pitching motion. No less than eleven service 100-pounder 
torpedoes have been exploded from it, some of them in very shoal water, 
and the spar is apparently as good as ever. Owing to the shape of the 
spar, the greater the speed the more the tendency to go down, though 
the topping-lift prevents it from taking anything below the proper im- 
mersion. Its resistance is less, as shown by a decreased effect on the 
helm, and as it needs must be from its decreased cross-section. Its 
remarkable strength has already been alluded to, the service spars often 
breaking at the first explosion, and rarely ever withstanding more than 
two or three. It is thought that this spar can be still further improved, 
and it is deemed very important that it should be, and then supplied to 
cruising- ships. Eecently two accidents have occurred to prevent the 
explosion of the torpedo while experimenting with a vessel under way, 
the spar leading-wire being entirely chafed off. These accidents point 
to the necessity of protecting this wire, and a tube or pipe for this pur- 
pose could easily be introduced into the above spar. 

Two patterns of wire-rope compressors, for securing the forward guy 
of torpedo-spars, so arranged that the forward guy may be suddenly let 
go, have been tried. One pattern was found to be very convenient for 
getting the spar out of the way after an explosion, so as not to impede 
the progress or maneuvering of a vessel. It is very important to so 
perfect the gear of the torpedo-spar that it may be handled with ease 
and rapidity and be as much under control as a gun. 

Some practical experiments have been tried with voltaic batteries for 
firing purposes on board ship. An ordinary Leclanchi battery has been 
kept on board the Nina for one year, and daring the whole of that time 
has proved very efficient for firing purposes, having been used much 
more than it would be in active service, as well as very frequently tested. 
During one yeai^s use it has not lost more than 25 per cent, of its power. 
A similar battery was placed on board of the torpedo-boat Intrepid 
nearly a year ago, which has also done good service. Voltaic batteries 
have many advantages for firing purposes ; and if some defects can be 
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eliminated, which bid fair to be, no doubt they will take the place of 
magneto electric machines to a large extent. 

Signaling with electric bells has been practiced on board the Nina. 
Ko difficulty has been experienced in so arranging these bells that one 
person stationed at the torpedo-exploding apparatus could with certainty 
completely control the action of the wheel and engine. 

Improved firing-apparatus, applicable either to the use of Farmer's 
machines or voltaic batteries, was placed on board of the torpedo-boat 
Intrepid at this station nearly a year ago. Many of the torpedo arrange- 
ments of this vessel, placed on board at the same time, were different 
from those ordinarily furnished, and are fully described in a pamphlet 
published by the Bureau of Ordnance. All have been satisfactory to her 
officers, and have never failed in execution up to the present time. The 
firing-apparatus is placed in the pilot-house, and it is now regarded by 
all nations as being important to protect the commanding officer and 
his assistants from the showers of bullets that will be sent from small- 
arms and Gatliug guns when at close quarters. Attention is called to 
this important subject. 

A series of experiments has been conducted with dynamite, with a 
view to ascertain how much can be safely exploded from a torpedo- 
launch. Commencing with fifteen pounds, the amount was increased 
five pounds at a time up to forty. It was apparent that twenty-five 
pounds could be exploded with the present boat-torpedo apparatus, and, 
under the same circumstances, with perfect safety to the boat and with 
as little shock, apparently, as caused by seventy-five pounds of powder. 
The only noticeable difference was a more violent recoil of the spar. 
Besides the increased explosive effort of twenty-five pounds of dynamite 
over seventy-five pounds of powder, there is the great advantage of de- 
creased volume and weight. 

Attention is called to the subject of torpedo cases. Those now in ase 
are of cast-iron, large and heavy, and varying greatly in strength. I 
am convinced that torpedo-cases are more effectual when capable of with- 
standing a high internal pressure, no matter what the explosive used ; 
and for powder-cases it is almost absolutely essential. It is impossible 
to have cast-iron vessels with sides as thin as the present torpedo-casen 
either very strong or of a uniform strength. The importance of decreojt- 
ing the weight and volume of any torpedo of a given destructive effect that 
is to be forced through the water cannot be overestimated. 

For this reason steel Chses are recommended in place of the present 
cast-iron ones. They can be made to bear an internal pressure of 50«i 
pounds per square inch without bursting, and if manufactured in larjze 
numbers will be cheaper than the cast-iron ones now furnished. An 
additional reason for a change is that the present cases were designeil 
for a bow-spar, and are not of a suitable shape to be carried on beani- 
spars, as is now universally the case with ships. To increase the facil- 
ity of the carrying vessels for speed and maneuvering by decreasitii; 
the volume of the torpedo, no doubt modern powerful explosives will 
soon take the place of powder. 

An improved bow-torpedo apparatus for boats has been successfally 
experimented with, and attention is called to it as being far superior Cj 
that now supplied to steam-launches of the service. 

Two different plans of torpedo- apparatus, designed for a fast torpedo- 
launch, by means of which ^eam-torpedoes are to be carried, have been 
perfected. Apparatus according to one plan has been constructed and 
fitted to the torpedo-launch Lightning, and is now undergoing triaL 

Besides what has already been enumerated, there is a large amoaut 
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of very valuable knowledge of details acquired in all of the torpedo 
experiments here, which is given to the service throagh the officers 
here ander instruction and in printed matter emanating from this 
station. 

TOWINa-TORPBDOBS, 

A long series of experiments with different forms of towing-torpedoes 
was commenced when the station was first established, and continued 
until 1873. At that time the Harvey towing-torpedo was adopted for 
our use in the Navy, and has been supplied to cruising-ships ever since. 

The Harvey torpedo is towed upon the surface by a wire rope tow- 
line, and just before reaching the target to be destroyed this tow-line 
is slacked, and the torpedo, being heavier than water, dives under it. 
When in this position, the explosion is effected by means of a mechan- 
ical firing-bolt being forced down upon a pin, provided the operator is 
fortunate enough to bring certain levers of the torpedo into contact 
with the bottom of the target. This torpedo seems to be objectionable 
for several reasons, among which are the following : 

1. It is exploded by mechanical means, and all torpedoes of this type 
are too dangerous. 

2. It requires great skill and practice to bring it into contact with an 
enemy's vessel ; so much so that, with the average officer, if it is accom- 
plished it will only be done by accident. 

3. In the night, when it is claimed that torpedoes will be the most 
useful, the operator cannot see to dive it. 

4. It may be exploded at the surface or with a slight immersion, and 
do no damage. 

5. Its present capacity for powder is too small. 

Some e3^)eriments have been conducted here with a view to fit the 
Harvey torpedo with electrical firing-apparatus, resulting in a fair 
amount of success. 

During the summer of 1875, a towing-torpedo, designed by an officer 
formerly on duty here, was constructed and experimented with. It was 
more simple than the Harvey, was exploded by electricity, either on 
contact or at will, and possessed an increased capacity for powder. It 
required, however, to be dove under the target to be destroyed. The 
results of the experiments with this torpedo, which are still incomplete, 
indicated that some changes would be required in it, though the elec- 
trical apparatus seemed fairly successful. 

Another form of towing-torpedoes, designed to be towed under water 
with a short scope, and to replace the spar-torpedo, has been tried during 
the past year. The results of these experiments, still incomplete, have 
not been very successful. 

Taking advantage of the presence of the United States steamer De- 
spatch at Newport, about one year ago, the experiment of towing the 
service Harvey torpedo at high rates of speed was tried. The result 
was that with a scope of 50 fathoms of tow-line, at a speed of 10^ knots, 
the torpedo would not diverge more than 3(P. The torpedo seemed to 
be forced out of water by the resistance of the latter so much that it 
lost its hold and dropped astern as a fiat-bottomed boat goes to leeward. 
Probably more ballast at this speed would be beneficial, but then it 
would not tow so well at a lower rate of speed. I will here mention that 
this same difficulty with the Harvey has been found in other countries, 
and has been the principal reason of its abandonment in some instances. 

There is another form of towing-torpedoes, differing from the Harvey 
by being buoyant, and having a detachable magazine, which, upon con- 
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tact of the torpedo with its target, autDmaiically drops to a given depth 
and then explodes. Electric towing-torpedoes of this type are in use iQ 
the French and Danish navies, and are towed by a cable with an insu- 
lated copper wire heart. Torpedoes of this pattern were largely exper- 
imented with here previous to 1873, and one model reached a very fair 
state of perfection. The essential requisites of a good towing-torpedo 
are considered to be as follows : 

1. If to contain powder, it should have a capacity for 100 pounds. 

2. It should be electric. 

3. It should have a dropping magazine, dropped upon contaet or at 
will, in order to do away with diving, and to insure an explosion at the 
proper depth, and at that depth only. 

4. It should present as little resistance to towing as possible, and, 
therefore, should be buoyant and present a small cross-section. 

5. It should have considerable keel-surface, in order that it may 
diverge at all speeds. 

6. To do away with buoys and to increase its facility for towing, it 
should be long. 

There is no difficulty in constructing a towing-torpedo that will ful- 
fill the above conditions, provided the means can be obtained. 

The necessity for improving the service towing-torpedo is very ap- 
parent. The prevailing idea afloat is that it is too dangerous to handle 
except in times of emergency, and therefore officers will have nothing 
to do with it. 

MOVABLE T0EPED0S8. 

The Ericsson movable torpedo was extensively experimented with at 
this station during the summer and fall of 1875, the experiments being 
under the supervision of the inventor's agent, though witnessed by an offi- 
cer of the station. Although this torpedo had been experimented with 
during the summer of 1874, from the United States torpedo- vessel In- 
trepid, yet little was known about it here except that the torpedo was 
not successfully steered. During the experiments at this station, a 
full knowledge of the mechanism of the torpedo was gained. The tor- 
pedo was also so modified as to be perfectly under control, and was 
sent about under water at will. The experiments with this torpedo 
required the presence of a steam-vessel, in which was placed the necea- 
sary machinery, as well as about fifteen men. During the past summer 
this torpedo has been on exhibition at the Gentennial. 

The second movable torpedo, manufactured by Mr. Lay, was pur- 
chased by the Government in 1872, and delivered early in 1873. 
Experiments were commenced with it very soon afterward. The tor- 
pedo was run but once, however, by the officers of thestatiouvand was 
not then under control, when the gas-ma-king apparatus tor supplying 
the motive-power broke down. New and greatly improved gas-making 
apparatus was then constructed, after plans designed at the station, 
though it was not completed until the early part of 1874. Experiments 
with the Lay boat were again commenced in the spring of 1874, but 
the first time gas was made one of the boat-flasks burst, which led to 
the condemnation of them all, and new and improved ones had to be 
made. Makers of vessels comparatively light, that will bear a pressure 
of 2,000 pounds per square inch, are not common in this country, and 
the flasks were not ready until the early part of 1875. Much valuable 
experience, however, was gained by reason of the above accidents. 
Experiments were once more commenced on the boat in July, 1875. 
Owing to the fact that nothing was known at this station couoeruing 
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the practical working of the boat, and that new material had been 
placed in it, a long series of experiments, continued throaghout the 
sammer and fall, accompanied with a great deal of patient labor under 
many disadvantages, was necessary iu order to reach satisfactory re- 
solts. Finally the boat was placed in a condition to work perfectly, 
and its manipulation was equal to that of the inventor himself. In 
the opinion of the writer, however, the mechanism of this boat or tor- 
pedo, in its present condition, is too delicate to be of any practical use. 
Plans for its modification, which it is believed will render it not only 
practicable, but superior in speed and in other ways, have been pre- 
pared and submitted. I regret that I have not had time to submit some 
plans that I have in my mind, which would, I think, be a valuable ad- 
dition to those already submitted. Beyond a question, the Lay tor- 
pedo-boat can be highly perfected at this station if the means are 
allowed. This torpedo-boat has been on exhibition at the Centennial 
during the past summer. 

In October, 1875, the fourth torpedo-boat, manufactured by Mr. Lay, 
was brought to this station for trial, having been contracted for by the 
Gk>vernment. After a series of six trials, this torpedo was removed 
from this station to Washington, for farther trials, and has not since 
been returned. The result of these six trials, and a description of this 
more perfected weapon, have been placed upon the records of the station. 
This second torpedo is a great improvement u[)on the first received here. 

The station movable torpedo, with compressed air as motive power, 
has not been experimented with recently. Plans for an improved tor- 
pedo of this t>'pe were prepared by an officer on duty here two years 
ago, but nothing has been done toward manufacturing a trial weapon. 

Suitable apparatus for the trial of submarine rockets and projectiles 
is now at this station. If successful weapons of this kind can be pi-o- 
duced, they will in a great measure take the place of torpedoes iu ma- 
rine warfare. Plans for constructing weapons of this nature are on 
hand that appear feasible, and that offer a reasonable probability of a 
successful solution of the subject This is regarded as an important 
field for experiment. 

It will be observed that most of the experiments described required, 
and all similar ones in the future will require, the presence of a vessel 
of some sort at this station. The tug Nina has been here for that pur- 
pose since the station was established until last September, when, 
owing to a reduction of the personnel of the Navy, her crew were dis- 
charged and the vessel was transferred to the New York navy-yard. 

The station has greatly increased its usefulness to the Navy during 
the last three years by entering into new spheres of action and develop- 
ing facts of a nature hitherto untouched. Were it not well advanced in 
many points of scientific research it would not receive the high encomi- 
nms which it does from learned men, at home and abroad. 

To progress as in the past, and in a way that would seem best from every 
point of view, a more liberal allowance of officers, labor, and means than 
at present exist will be required. Bngland does not hesitate to expend 
upon one experimental gun more than three times the entire appropria- 
tion for this station during the present fiscal year. 

I am, sir, very respectfully, your obedient servant, 

R. B. BRADFORD, 
Lieutenant and Assistant Inspector Ordnance^ U. S, N. 

Gapt. K. R. Brbese, U. S. N., 

Jtispector Ordnance^ in charge Torpedo Station, 
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CTnitbd States Torpedo Station, 

Netcportj B. 2., November 21, 1876. 

Sir : Within the last year the following electric unions for making 
temporary splices in electric cables have been tried, viz : 

The one hitherto issued from the station, and known as '' station pat- 
tern," consisting of a brass tube, an inner glass, a rubber gland at each 
end of the glass tube, and a screwcap at each end. 

One designed by Lieutenant Bradford, consisting of a brass tube lined 
with gutta-percha, a rubber gland at each end, and a screw-cap at each 
end. 

One designed by Mr. Wilks, consisting of a gutta-percha inner tube, 
a brass outer tube in two sections, screwing together in the middle, and 
two rubber glands. 

Bubber tubing having a foundation of canvas. 

Tarred canvas, served. 

Greased canvas, served. 

In the accompanying table will be found the results of some of the 
measurements taken. 

For purpose of testing, splices were made in the service cable, using 
the different unions to cover the splice. The cables containing the 
splices were then immersed in sea-water at end of ferry- wharf ; one end 
of each was connected to a wire leading to electricity building for meas- 
urement. 

At the conclusion of the trials it was considered that the rubber tubing 
was the most satisfactory of those tried. The resalts obtained from it 
were uniformly good, which cannot be said of any of the others; it can 
be procured anywhere, is cheap, and can be applied readily by any one. 

The one designed by Mr. Wilks gave very poor results in one trial, 
and very good resnlts in a second ; one difficulty with his union is that, 
like all other rigid unions, it is apt to break the insulation just at the 
end of the union, if there is any motion, as in a tide- way. A further ob- 
jection is that the rubber glands must take fair, which, as you cannot 
see them, is difficult to insure. If screwed up too tight the insulation 
will give way; if not screwed up tight enough they will leak. 

The tarred or greased canvas might be safely used a few days if 
necessary. 

Very respectfully, 

A. E. OOUDEN, 
Lieutenant and Assistant Inspector Ordnance. 

Prof. M. G. Farmer, 

Uleotrioian, 



Gapt. E. B. Breese: 

I herewith submit the above report of Lieutenant Couden, merely 
adding that a cursory inspection of the tables appears to show great 
want of uniformity in the results. This is of small account, for the 
poorest of the unions are good enough, since Farmer^s A machiue read- 
ily fires a torpedo through 200 feet of uninsulated wires in sea-water. 
Bespectfully submitted. 

M. G. FABMBB, 
Electrician. 
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Torpedo Station, 
Newportj B. J., November 23, 1876. 

Sir : In addition to the ordinary course of the work of cla8S-instrnc- 
tiou during the past year, special attention has been paid to the im- 
provement of the service-igniter, and to the service- union, or cable-joint. 
Some six or seven miles of subterranean wires were laid down in the 
summer and autumn of 1875, connecting various points on this island 
with the electrical laboratory. Most of this wire was insulated with 
Day's kerite, and a part of it was still further protected by a covering of 
lead pipe, in accordance with the plan of Professor Hill. 

Some twenty-eight gutta-percha-covered wires were also laid from the 
electrical laboratory to the saluting and testing gronnd. These wires 
were laid in trenches to the depth of about twelve or fifteen inches only, 
one object being to ascertain from experience if this depth would be 
sufficient for ordinary protection. Thus far it seems to be, though 
where the wires are buried beneath the cart-path a greater depth would 
be desirable. 

The gutta-percha-covered wires are a portion of a 7-wire cable that 
had previously been used for a year for the purpose of establishing^ 
communication between this station and Rose Island; having been 
broken by an anchor, it was taken up and portions of it used as above 
referred to. 

The insulation of these wires, while not so high as would be requisite 
in a long ocean cable, is still more than ample for torpedo purposes. 

Igniters. — No service-igniter which has been issued during the last two 
years has yet been reported as defective. 

It might be well if orders were issued to report to this station any case 
of failure, and the reasons therefor, of either service igniter or service- 
fuse. No copper-cased igniters issued during the last year and a half 
have as yet been reported as having failed. All those which have been 
returned from cruises, and have been examined, have proved to be in 
good condition. 

Satisfactory experiments are in progress to substitute a brass for the 
copper case. The bridge-wire ordinarily used for the igniter is ^ of an 
inch in length and about j^ of an inch in diameter, and is formed from 
an alloy of tw,o parts silver with one part platinum. 

Gold-iron icire. — Some experiments have been made with an alloy con- 
sisting of ninety-five parts of gold with five parts of iron, for nse as a 
bridge-wire. Therelative resistance of the gold-iron wire is greater than 
that of the platinum-silver, and a less strength of current is required for 
ignition with the gold-iron than with the platinum-silver in wires of the 
same diameter. 

Batteries. — Various forms of galvanic battery have been and still are 
undergoing tests, to determine their relative merits on ship and shore. 
The results of these investigations are shown Iq the accompanying re- 
port, drawn up by Lieut. A. B. Couden, assisted by Ensign A. L. Case, jr. 

Measurement of batteries, — ^The question is often asked, what is the 
best method of determining the electrical dimensions of a battery f In 
reply, it may be stated that much depends upon the nature and charac- 
ter of the battery to be measured, something also upon the kind of ap- 
paratus at hand to effect the measurements with. Supposing yon hare 
on hand " Farmer's Gaugain tangent galvanometer," some form of rhe- 
ostat will also be needed, and then what is known as the shunt method 
will give the best results in the case of constant batteries. A pair of 
condensers and a mirror galvanometer will serve best in the case of in- 
constant batteries. 
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Suppose that we would measure the internal resistance of a pfravity 
battery: introduce into its circuit a fine-wire galvanometer and a box of 
resistance-coil ; denote by the letter B the resistance of the battery and 
leading wires, and by the letter B the resistance of the galvanometer 
and rheostat; if E denote the electric motive force of the battery, and S 
the strength of the current resulting, then from Ohm's law we have 

E 

S = j^ , t> for the first experiment; S is also = a tan. Oy where denotes 

the deflection of the needle in degrees, and a is the strength of current 
when the needle points to 45^ For our second experiment, we will 
shorten the external resistance B of the circuit to B'; this will make the 
needle diverge beyond 45°, so we will apply a branch circuit or shunt, of 
resistance S, across the poles of the battery, and make this shunt such 
that the needle returns to the same deflection as in the former experi- 
ment : we shall find that the resistance of the battery B may be ex- 

pressed by this equation, B = —^7— X S ; or, in other words, if B be 

twice as great as B^, then will the battery resistance B be equal to the 
resistance 8 of the shunt. 

Inconstant batteries, — In the case of batteries of this class, the best 
method is to use two condensers of capacities, G and G^ ; also a mirror 
galvanometer. We proceed as follows: Charge the condenser G with 
the fall power of the battery, and note the deflection, ^; this is the first 
experiment. Second. Apply a shun t of resistance, S, to the battery, and, 
while so applied, charge with it the condenser C', and vary the value of 
the shunt S until the same deflection d is obtained as in the first experi- 
ment; then 

B = C^xS, . 

a result like that obtained with the tangent galvanometer. The contact 
of the shunt need be but momentary, so that neither E nor B will have 
opportunity to vary much. Experiments on forty cells of gravity bat- 
tery, with these two methods in comparison, give resulting values of 
B that do not differ from the mean so much as 2 per cent. 

Electro-motive force. — In order to de*.ermirte this element in volts, it is 
needful to have a tangent galvanometer of which the value, a, is known. 
One of the Farmer instruments in use at this station has .015 for the 
valne of a at this station ; hence, if the value of B + B be so chosen 
that the product (B + B) x a = 1, the value of E will correspond or be 
eqoal to the tangent of the angle of deflection 0. This constitutes a' 
rapid method of working, and many 0/ the values in Lieut. A. B. Gou- 
deu's table were thus determined. 

The best angle for experiments of this class is about 42^, (42^ 2V,) as 
at this angle the sum of the errors of reading and the tabular tangents 
is a minimum. 

The experiments detailed in Lieut. A. B. Gonden's table show that the 
station battery is uniform in its action, enduring in its character, and is 
competent for sustaining currents of the strength needful for electric 
light ; also for firing purposes for any reasonable length of time. I may 
mention that forty cells of it were set up on the 13th of July, hare been 
used for electric light as much as four or five hours, have been occa- 
sionally used nearly every day a little, and are now (November 22) ready 
and sutflcient for use ana firing battery. A little water has been added 
to supply the loss from evaporation, but no chemicals have been added 
since it was first set up. 
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Gravity battery. — This is oniform and certain in its action, at all 
times ready to give a steady carrent, bat is hardly as economical as the 
station battery on a closed circuit, when much carrent is required. 

Waffle battery. — ^This is a gravity battery, and much resembles tbe 
Tray battery of Sir William Thompson. It has been used for the last 
year, and more for the purpose of supplying carrents to ^^ Converse indi- 
cators " which keep watch of the circuit-closers. Its performance is en* 
tirely satisfactory. 

Lecluinchi battery. — ^Various forms of these have been under trial, and 
with satisfactory results. The later form of solid electrode promises 
well. 

Converge kerite-oovered zinc cup. — This modification is designed to fur- 
nish a battery which shall be compact and durable, able to withstand 
all the rough usage and abuse that may be expected on shipboard, and 
yet be ever ready to give forth its current. 

Using the solid form of Leclanch^ electrode, inclosed in bunting bag 
and having a flexible cover, as now used, nothing seems needful to be 
added to it to make it the most serviceable for ship use, either as a bell 
or firing battery. 

Table of cost. — ^The subjoined table shows the theoretical consumption, 
in grains per diem of twenty-four hours, in each cell, due to a current 
of one veber strength flowing through it, of each of the following sub- 
stances, being those commercially occurring in trade, and such as are 
generally used in batteries : 

Oimlna. 

Commercial salphurio aoid 66° B 777.6 

Commeroial nitdo acid 54^ B 1214.4 

Crystals of salphate of copper 1706.4 

Pure distilled zinc 444.0 

Peroxide of manganese • 596.2 

Bichromate of potash... 1780.6 

Pure copper. 432.0 

Using this table it is easy to calculate the cost of running a given cur- 
rent, with any of the cells above mentioned, when the price per pound 
of the materials becomes known. 

It is found that owing to local action the actual consumption of zinc 
is greater than the theoretical; much more so when nitric acid is used in 
the porous cup, as in the Bunsen or Orove batteries. 

Likewise the actual consumption of sulphuric acid is greater than the 
theoretical. 

The consumption of the sulphate of copper agrees in practice very 
well with the theoretical demand, and so does the deposition of copper 
in the Daniell or gravity battery. 

So, too, the theoretical and practical consumption of bichromate of 
potash agrees very well in the station battery, where it is simply used to 
regulate the nitrous acid« 

The production of a given amount of energy, whether for the paipose 
of electric light or for other purposes, where the current is constant, 
seems to be more economical with the station than with the gravity 
battery. 

In both, the largest portion of the zinc waste arises from the final bits 
of zinc rejected ; especially is this true on continually closed circaits. 

The terminal insulation of the underground wires is more than ample 
for torpedo purposes, but the office switch-board shows defective insola- 
tion resulting from the mode of its construction. I can but hope it may 
soon be replaced by one which shall better comport with the other ex- 
cellent apparatus of the station. 
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8iemen8^8 cable. — The copper-covered cables used to connect the circuit 
closers and bnoys in the harbor to the indicators on shore have given 
good satisfaction. 

Circuit-indicator, — ^Ten of Converse's circuit-indicators have for some 
six months past been connected with as many circuit closers and buoys, 
and the performance of these instraments has equaled the most sanguine 
expectations with regard to them. 

Buoy carried away in a storm. — A severe storm occurred in March 
last, during which one of the buoys and circuit-closers was driven from 
its moorings, rupturing the cable which connected it to the shore, thus 
affording a practical demonstration of the value of the indicator, as the 
accident was immediately signaled automatically to the office, thus en- 
abling the buoy to be recovered before it had drifted out to sea. 

At another time the propeller of the launch got foul of one of the 
cables, and this, too, immediately caused the ringing of the signal-bell 
at the office. 

DYNAMO-ELEOTRIO MACHINES. 

Daring the past year an investigation has been commenced, having 
for its object to determine the relative merits of several of the most 
noted magneto or dynamo electric machines now before the public, and 
their applicability to the purpose of producing electric light. 

Also, an inquiry has been instituted into the cost of the electric light, 
whether developed by a galvanic battery or by a magneto-electric ma- 
chine. This inquiry is not yet concluded, and but few of the results 
are ready for use. 

Among the magneto-electric machines experimented on are the 
Gramme, the Wilde, the Farmer, and the Hefther alternate, as built by 
the Messrs. Siemens Brothers, of London. 

Gramme machine. — The machine used at this station is a small one, 
having only about eight or nine pounds of wire on the armature, which 
is divided into two circaits. To each of these circuits is attached a 
separate commutator of 50 divisions. (A large one of 8,000 candle- 
power recently obtained.) 

The resistance of each armature-circuit is little more than 0.3 of an ohm. 

The field of force has about thirty-five pounds of wire used in its con- 
rtruction, disposed in four bobbins. 

The aggregate resistance of the field -of-force bobbins amounts to 1.317 
ohms; hence the total resistance of the machine when connected in 
series amounts to little more than 1.9 ohms. 

it is arranged to run at a speed of about 1,800 revolutions per minute, 
ordinarily, and when running at this speed will give a light varying 
from 275 to 425 candles. The intensity of the light falls off somewhat 
after running an hoar or more, owing to the heat developed in the arma- 
ture. This is true of all such machines. 

The power required to drive this machine at this velocity and with a 
short electric arc is somewhat less than 1 horse-power. The machine is 
well-made and durable — has wanted no repairs as yet. It has occasionally 
been driven for a short time at a much higher speed, say 2,500 or 3,000 
revolutions per minute; but the heating of the coils is so great that it 
does not seem advisable to run it continuously faster than 1,500 revolu- 
tions per minute. At this rate it has been run continuously for as long 
a time as three hours, and might have been run twice as long with safety. 
Almost no spark appears at the commutators. 

The Wilde machine. — This is a toand-fro-current machine, very like 
the machine of Hjorth with the permanent magnets omitted, but having 
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two armatiire-circnits, one with carrent aniforra in direction for the 
parpose of maintaining the magnetism of the field, the other circait 
being used for the prodaction of electric light. The carrent from this 
armatnre-circait is a toand-firo carrent, and of conrs^ requires no com- 
mutator, and thas avoids the spark that would occar in a Hjorth 
machine. 

About 360 pounds of wire are used in the construction of this machine, 
and when run at the normal velocity of 600 revolutions per minate, it 
will afford from the accompanying lamp from 3,500 to 3,600 candle-lights. 
There are twice twelve armature-cores in this machine, and a like num- 
ber of cores and bobbins forming the field of force. 

The machine is inclosed in a neat wooden covering, is built substan- 
tially, and is durable. 

When run continuously for some hours on a very short circait, the 
armature and its cores get quite uncomfortably warm, owing to the rapid 
reversals of the magnetism of the armature-cores, (about 7,000 times per 
minute.) 

An interesting experiment is often performed with this machine. Two 
coils of No. 12 copper wire, each coil about 3 inches diameter and about 
5 inches long, are included in the lighting-circuit of this machine. Into 
the hollow of one of these bobbins is thrust a bar of brass, about 5 
inches long and 1^ inches diameter. A hole drilled into the top of this 
bar contains, say, one-fifth of a cubic inch of water. 

A similar bar of soft iron is inserted into the other coil or bobbin, and 
its cavity is likewise filled with water. The machine is now put in 
motion. In about five minutes the iron bar becomes uncomfortably 
hot, but the brass bar remains tolerably cool, or at least does not get 
very warm. On the contrary, the iron bar grows warmer, evaporates 
the water in it, and soon is hot enough to blacken wood if held in con- 
tact with it. All this time the coil which incloses the iron bar can be 
held in the hand with impunity, but the iron meanwhile is too hot to be 
touched with impunity. A musical note is heard produced by the 
reversals of the magnetism of this bar. 

Something over 6 horse-power appears needful to maintain the veloc- 
ity of 600 revolutions per minute when the resistance exterior to the 
lighting-circuit is very small. 

The resistance of this armature-circuit is .074 ohm, while that of the 
other and smaller circuit that maintains the field is about .45 ohm^ 
that of the field being 2.83 ohms. This machine appears to be very 
durable, and thus far has called for no repairs except the damages that 
occurred during transportation, which were slight. 

Farmer^s Dynamo. — Several of these machines have been undergoing 
experiment at this station within the last two years. 

The first was a combination of eight of pattern A, such as are used 
f4)r firing torpedoes. They were geared to run together at a s^ed of 
about ^.,500 revolutions per minute, and were capable of affording as 
mucn as 5,000 candle-lights, but the internal heating was too great for 
long-continued service. Kext was tried a single machine of pattern D. 
This had facilities for cooling by means of a stream of running water, 
and at 2,000 revolutions per minute would afford as much as 2,000 can- 
dlelights. 

About 200 pounds of wire were used in the construction of this ma^ 
chine. 

An 8- inch machine of pattern F F has been used successfully, and 
gives good satisfaction. About 175 pounds of wire is used in its oon- 
struction. It has four bobbins forming the field of force. The armatiiie 
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bas twice 25 cores. There are two commutators, having 75 divisions 
each. The total resistance of the machine, as usually coupled and run, 
is not far from 4 ohms, and at a speed of 800 revolutions per minute it 
produces an electro-motive force of about 120 volts in an external resist- 
ance of 3 to 4 ohms. This machine will yield as much 2,500 candle-lights 
at a speed from 700 to 800 revolutions per minute, and does not require 
more than 3.75 to 4 horsepower to maintain this service. Almost no 
spark is seen at the commutators, and no repairs have yet been required. 
Machines of this description are now manufactured by the Messrs. Wal- 
lace & Sons, of Connecticut. 

8iemen8^8 machine. — One of these machines, known as the Heffner 
alternate machine, has been supplied to this station, and many experi- 
ments have been tried with it. Its performance is very satisfactory. It 
is the largest and most powerful machine now in use at this station. 
The armature contains between 95 and 100 pounds of wire, and the 4 
field bobbins contain in the aggregate some 360 pounds more. This 
machine is adapted to the production of a powerful current in a small 
external resistance, say as much as 50 to 100 vebers. Often as much 
as 40 to 50 vebers is developed during the continuanc of a short electric 
arc, and the amount of light often exceeds 5,000 G. L. It is said to be 
capable of producing so much as 14,000 C. L. at a speed sufficiently 
rapid, but the internal heating would be too great for safety. At the 
normal velocity of 370 to 380 revolutions per minute, it readily yields 
from 3,500 to 4,500 C. L. if the external resistance of leading wires be 
small. This machine is well and strongly built, is not liable to get out 
of order, except at the commutator. The commutator brushes need oc- 
casional re-adjustment, in order to keep down the spark, which is only 
trivial for a current of such strength. Theoretically, we should expect 
this machine to give the largest duty of any of the group here described. 
I exx)ect to be able to determine this point when the experiments now 
in progress shall have advanced far enough and shall have been prop- 
erly discussed. 

Electric lamps, — With the Wilde machine came a new automatic lamp, 
with reflector and stand. This lamp is simpler in its construction and is 
well made. A right and left handed screw, each of same pitch, are used 
to move the carbpn points to and from each other. The working of the 
lamp Is simple and satisfactory. By means of the reflector and stand a 
very fair beam can be directed upon any object within its range. 

SiementP lamp, — With the Siemens' machine came a very ingenious auto- 
matic lamp, having with it a catadioptric apparatus, consisting of a small 
reflector behind the light, and a Fresnel lens in front of the lantern. This 
lens is near 20 inches in diameter and is of excellent construction. In the 
base of the lamp is a powerful electro-magnet, which, with its armature 
circuit-breaker and adjusting apparatus, serves to separate the carbons 
to proper distance for the production of the electric arc. The carbons 
tend to run together, from the effects of gravity upon the upper carbon 
holder, but they are restrained through the action of the armature of 
this electric magnet until, as the carbons burn away, the current weakens 
so far as to allow the train of wheel- work to start, when the carbons 
approach until the current is again of its normal strength. The cou- 
stniction of this lamp adapts it to currents of the strength of from 40 to 
70 vebers, but it is hardly delicate enough for currents so low as 8 or 10 
vebers, and indeed was not intended for such. 

To and fro currents, — Another peculiarity of this lamp is a contrivance 
such that by turning a button in one direction it can be worked by the 
to-and-fro current from the Wilde machine. While by turning this button 
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in the opposite direction, it is adapted to work with a cnrreut nnlforrn in 
direction. The mechanism by which this is done is simple, but, as here 
constrncted, it once in a while gets ont of order. 

The rapid vibratory motion of the heavy armatnres tends to produce 
some considerable wear in the mechanism. 

fabmeb's autohatio lamp. 

This lamp differs from others in the employment of a regulator or relay 
to operate the mechanism through the intervention of local or branch 
circnits. This relay consist^s of an axis-bar suspended from a delicately- 
poised lever in such a manner that the bar is just within a coil of wire, 
through which the whole or a portion of the main current passes. The 
action of the current when too strong tips the bar in one direction, and 
when the current is too weak a retractile spring tips the bar in an oppo- 
site direction. 

A train of wheel* work, driven by a spring, tends to cause the carbons to 
approach each other. The motion of this train of wheel-work is ar- 
rested by the armature of a small electric magnet, which magnet is a 
branch circuit or shunt to the coil first spoken of. 

The tilting-bar of the lever of the regulator closes the local current of 
this releasing-magnet whenever the current is of proper strength, but as 
soon as the current weakens by the burning away of the points, the re- 
tractile spring of the regulator causes the lever to open the branch cir- 
cuit of the releasing-magnet, and so its armature permits the train to move 
and approach the carbons until the main current again becomes of such 
strength that the regulator closes the branch circuit of the detainiug 
magnet, and thus stops the motion of the train. 

Should the points run into actual contact, after the arc is broken and 
again restored, a third electro-magnet, also in the main circuit, with- 
draws the lower carbon from contact with the upper, and holds it in 
this position until the arc is again broken. 

The movement of the carbon-holder is caused by the action of two 
screws, so geared together that one pencil shall advance twice as rap- 
idly as the other. 

Conveniences are attached to each carbon pencil-holder, so that they 
can be disengaged from the screws and moved to any required posi- 
tion independently at pleasure. The holders also admit of separate 
adjustments on a vertical axis, whereby the two carbons can be placed 
over each other. 

The spring needs rewinding no ofcener than new carbons are sup- 
plied. 

The performance of this lamp is entirely satisfactory. It has been 
run for three hours coninuously, and was then stopped as the engine 
stopped at noon. No reason exists why it should not run continnonsly 
until the pencils are consumed, provided it be properly adjusted at fir^t, 
and supposing the magneto-electric machine to run with ordinary regu- 
larity. 

COST OF LIGHT. 

Where a large amount of light, say from 5,000 to 10,000 candlelight, 
is required, it can be produced from a suitable machine of any one of 
these constructions at the rate of 1,000 candle-light per horsepower ; 
but smaller amounts, say 200 to 300 candle-light, are relatively more ex- 
pensive, say about one-half horse-power for 200 to 250 candle-light. 

This is much more economical than when produced from any of the 
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ordinary forms of galvaaio battery. Oae horse-power may be reckoned 
as costing from $0.02 to $006 per hoar, which would give the cost of 
10,0(K) candle-light as $0.60 per hour, simply for power. Of course some 
other items, such as oil, attendance, interest, and depreciation, also cost 
of carbons consumed, would increase this amount somewhat, but even. 
at twice or three times this cost, it is even then much less expensive- 
tiiao gaslight at 3 candle-light per cubic foot per hour, at a cost of $2.50* 
per thousand for gas. 

INCANDESOENT PLATINUM. 

When either platinum or iridium are rendered incandescent by the 
passage of an electric current through bars or wires made of either 
metal, a mild and pleasant light is emitted, much less contracted and 
glaring than the light obtained from carbon pencils ; with this advan- 
tage, no vitiation of the atmosphere occurs, and the amount of light at 
any one point can be made as small as may be desired. 

Platinum affords about 100 candle light per square inch of incandes- 
cent surface when within 220^ of the point of fusion, and a bar or wire 
of it can be maintained at this temperature for any length of time by 
means of Farmer's automatic regulator, controlling a suitable current. 



From its higher melting-point, yields more light per square inch of 
ignited surface, and can also be readily maintained at any desired tem- 
perature below the point of fusion by means of the apparatus above 
mentioned. 

SLEOTBIO SIGNALING. 

Two different classes of experiments were made in this department . 
The first class of experiments relate to the use of incandescent platinum 
bars as the source of light. Three bars or strips of platinum, each bar 
being about 2 inches long, § of an inch wide, and y^ of an inch in 
thickness, were arranged vertically over one another at suitable dis* 
tances, say 10 feet apart. 

Three resistance coils, and three continuity- preserving keys, were 
provided, and so arranged that pressing key No. 1 only the upper light 
was shown, pressing key No. 2 both the upper and middle one were ex- 
hibited, next pressing key No. 3 all three lights were shown. Thus one 
light should signify figure No. 1, two lights figure 2, and by combina- 
tions of these any set of signals could be produced. All three lights 
shown simultaneously served to denote a pause or end of word pr sen- 
teooe. This method can be manipulated quite rapidly. 

The use of the resistance coils was to preserve the resistance of the 
circuit nearly uniform, the keys serving simply to substitute in the cir- 
cuit the dark coil for the incandescent bar. 

SEOOND METHOD. 

In this second plan the carbon-point lamp was surrounded with a lan- 
tern having a sort of venetian-blind arrangement, which could be opened 
or closed at pleasure. This was operated by hand ; opening it for a 
second or two disclosed the light, while shutting the blind concealed it 
from view. By the use of this arrangement signals could be executed 
rapidly and with precision^ and no difficulty was experienced in inter- 
11 N 
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preting and recording them at a distance of eight miles, nor would any 
have been experienced at mach grea^r distances had opportunity 
offered, in fact they were distinctly seen at the distance of twelve miles. 

These experiments were considered entirely successfol and satisfac- 
tory by the Chief Signal-Oflacer, Commodore P. A. Parker. 

I approved a report by Lieut. A. B. Conden on the tests made of the 
various unions or splices. Likewise a tabular account of some of the 
battery measurements that have been made during the year. Some 
four different methods of measuring were the principal ones used. 

No. 1 is as follows: 

S = A tan 6^2 = -p . ^ y where B is so small that it may be neglected 
x> + xC 

in comparison with B, hence E^ = B x A tan 6^2 approximately. 

2d. B is removed from the circuit entirely, and we have S' ss A tan 
■p "P 

$2 = „ and we get B = ^ 

B' = — ^ ^ ^" \ Besults from this method are not as correct as 
A : tan O2 

from the shunt method Ko. 3. 
Method No. 2 is as follows : 



^ S^-^ , ^ henceB-?^!^ 



Method No. 3 is the shunt method explained when speaking of meth- 
ods of battery measurement. 

Method No. 4 is practiced as follows : 

So adjust B that (B + B) x a = 1, then S = tan ^ and B = (B + B) 

X a X tan 0. Next arrange a shunt around the galvanometer so that 

the tangent of the angle of deflection shall express the strength of the 

current S' flowing through the battery when the resistance B is re- 
"p 

jnoved, then B = ^ . 

This latter method is not as accurate as No. 3, but repeated approx- 
imate measures can be made by it with rapidity. 

Various other matters of more or less interest have been experi- 
mented upon, but are here omitted for want of time to properly pre- 
l)are them. 

I would here take occasion to mention the fidelity with which Lieuts. 
6. A. Converse and A. B. Couden, also Ensign A. L. Case, jr., have as- 
sisted me in these labors. I would also call attention to the very 
orderly arrangement of the battery-room, due to the thoughtfubess of 
Lieut. G. A. Converse, and would not neglect to mention the very tidy 
manner in which the batteries are kept by Mr. Brooks. 

Bespectfully submitted by 

MOSES G. FABMER, 
Electrician. 

Capt. K. B. Bbeese, U. S. N., 

Impectar of Ordnance^ in charge of Station, 
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Torpedo Station, Newport, R. I., 

November 25, 1876. 

Sib: In parsoance of your instructions, I respectfully submit the fol- 
lowing statement. In it I have given an outline of the kind of work 
performed in the chemical department of this station. 

The work of the chemist at a station like this is sufficiently varied, as, 
besides his special and peculiar duties, he naturally enters into much 
work and experiment of a general nature. In this sketch mention is 
made only of the strictly chemical work of the station. Such work is of 
coarse but a department of the main subject, and in the development of 
the latter has its place and part. 

lu the limits of an outline like this, it will not be possible to do more 
than indicate in general terms the directions in which work has been 
carried on, some of the results obtained, and some of the objects which 
are to be accomplished, not attempting to fully discuss matters so filled 
with multiplicity of detail. 

During the time that I have performed the duties of chemist at this 
station, (since October 16, 1869,) in my particular work, I have had the 
avssistance of Mr. T. M. Ghatard, (assistant chemist January 4, 1871, to 
August 30, 1872,) Lieut. H. C. Wisner, United States Navy, (May 1, 1871, 
to January 11, 1872,) Lieut. F. M. Barber, United States Navy, (January 
11, 1872, to October 15, 1874,) Dr. Geo. B, Peck, (assistant chemist Au- 
gust 24, 1872, to April 30, 1874,) Lieut. E. Longnecker, United States 
Navy, (September 2, 1873, to November 27, 1873,) and Mr, O. A, Pitkin, 
(assistant chemist June 15, 1874, to June 30, 1876,) and I desire to ac- 
knowledge the energy and ability displayed by these gentlemen in the 
duties of this department. Especially to Lieutenant Barber and Mr, 
Pitkin, who were the lousiest in this work, m'^oh credit is due. 

EXPLOSIVES. 

The principal part of the work of the chemical department ot this sta- 
tion is in connection with the experimental manufacture and use of ex- 
plosive bodies. All explosive substances used or experimented with, 
excepting gunpowder, are placed in this department, and the care aud 
handling of them requires much time and labor. 

For torpedo purposes, a more violent explosive than gunpowder is 
demanded. Nitroglycerine and gun-cotton are the substances generally 
employed for such uses, Nitro-glycerine possesses great explosive power ; 
and the readiness with which it may be prepared makes it easily obtaina- 
ble, comparatively speaking. The experiments with nitro-glycerine at 
the station have been more numerous than with any other violent explo- 
sive, 

NITRO-GLYCERINE AND ITS PREPARATIONS. 

In the fall of 1870, two small rough buildings were constructed for 
making nitric acid and nitro-glycerine, but they were not fully ready 
for use until the summer of 1871. From that time to the end of 1875 
there have been made here about 4,000 pounds of nitro-glycerine. Work 
of this kind is usually done only in the summer and fall. The nitro- 
l^lycerine made is used at the station for experiment, either in the 
liquid state or in the form of various preparations or mixtures. 

The method used for making nitroglycerine is that employed by 
George M. Mowbray, at the Hoosac Tunnel Nitro-Glycerine Works, at 
2^orth Adams, Mass., and consists essentially of the slow addition of 
glycerine to a mixture of strong sulphuric and nitric acids contained in 
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earthenware pitchers standing in ice-water, and during this addition, 
the acid mixture in each pitcher is agitated by a powerful stream of 
cold air. After this action is completed the pitchers are emptied into 
a large vat of water, where the acid is diluted and the nitro- glycerine pre- 
cipitated to the bottom. The diluted acid is drained off from above the 
nitroglycerine and the latter removed for final washing. 

This method is, I think, in many respects preferable to any other in 
use. If the proper materials are employed and the requisite care 
taken, nitro-glycerine can be made by it rapidly and of uniform quality. 

The apparatus in use at the station has been altered several times as 
experience showed possible improvements, until in its present form it 
gives entire satisfaction.* 

In this apparatus the air, before being forced into the pitchers, i» 
dried by passing through sulphuric acid. This can be readily done and 
is of considerable importance, for it is very essential that the acid in tbe 
pitchers should be as strong as possible, and when the large amoaiit of 
air driven throngh each is considered, it will be found that the quantity 
of water so carried in is not to be neglected. Although the air is cooleil 
before entering the pitchers, yet, unless first dried, it will carry forward 
a good deal of moisture. 

The cooling arrangement is composed of ten spirals of small, light tin 
pipe laid on a grating in a box, so that they may t>e lightly covered with 
ice and salt. This is much preferable to exposing tbe air to direct con- 
tact with ice. Better cooling can be obtained and the air is kept dry. 

This apparatus is provided with a simple but effective arrangemem 
for removing the fumes, so abundantly evolved during the operatiou. 
As at first built, the troughs were open, so that the acid and excessively 
irritating fumes were given off directly into the room, and this method 
has been the usual one, greatly to the injury of the health of the work- 
men employed. 

In January, 1873, a draught arrangement was tried, which worked 
fairly well ; bnt the troughs were so placed that it could not be readily 
applied, and in June, 1874, a new apparatus was contrived, which baj^ 
answered all requirements. In this the troughs are placed around i 
chimney, and over them are hoods, slanting up toward the chimney, into 
which they open. A small fire in a grate on the floor below gives a power- 
ful draught up the chimney, which draws a current of air across the top$ 
of the pitehers, sweeping off the fumes and discharging them into tbe 
open air. Usually, no fire is required, the natural draught being suffi- 
cient. The advantage of this is very great, as the air of the room io 
which the work is going on is entirely free from fumes, and the work- 
men can without difficulty remain close by the pitchers, watching then 
carefully. 

The station apparatus has six troughs, containing four pitchers eack< 
and in it one hundred pounds of nitroglycerine are made at a time. 
Two workmen are required, and two runs can be made in one day when 
necessary. A larger apparatus could be operated by the same force, if 
it was desirable. 

MATERIALS. 

The glycerine used for making nitro-glycerine is the commercial arti- 
cle of good quality. Absolutely white glycerine is not essential ; bat 
it must be free from fatty acid and contain but little water. Good 
glycerine can be readily obtained from many American makers, and 

* In the bureau publication, " Notes on Explosives/' by W. N. Hill, is given a full de- 
scription of this apparatus with drawings. 
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indeed, the glycerine made in this coautry is generally better than the 
imported. The German glycerines are apt to contain fatty matter. 

I have had but one case of seriously bad glycerine, and that was, as 
nearly as I could find out, of American make. This glycerine was pur- 
chased in 1872, and was found to be largely adulterated with dextrine 
or similar products. It was probably intended for calico-printers' or 
paper- makers' use. Especial pains should be taken to see that the 
glycerine for making nitro glycerine is of good quality. If impure, there 
is a strong probability that the nitro- glycerine made from it will be dan- 
gerously sensitive, as well as of inferior explosive force. At one time I 
tried some glycerine which was not adulterated, but was of inferior 
grade, and the nitro- glycerine made from it was extremely difficult to 
purify, and was more sensitive than the nitroglycerine made from the 
better material. The glycerine should always be tested before use. 

The sulphuric acid used is the'ordinary oil of vitriol of commerce. 

The nitric acid is all made at the station. As far as I am aware, 
nitric aqid of the proper strength (not less than 1.45 specific gravity) 
cannot be purchased in this country, and it is very necessary that the 
nitric acid should be of full strength. 

Nitro-glycerine is much more readily made than gun-cotton, and it is 
possible to use weaker acid ; but a great mistake is made in doing so. 
By using the weaker nitric acid a nitroglycerine of inferior quality is 
made, and one more liable to decomposition and accidental explosion. 
Yet it is to be feared that many of the manufacturers neglect this im- 
portant point, and content themselves with the weaker acid on account 
of its cheapness. Certainly much of the nitroglycerine made and sold 
is bad and dangerous, as is shown by the many terrible accidents with 
it or preparations containing it. It is certain that good nitro-glycerine 
cannot be made without the strongest acids. 

NITRIC AOID. 

Nitric acid for making nitro-glycerine has been generally prepared at 
the station by careful distillation from soda, saltpetre, and sulphuric 
acid, in an iron still. An excess of sulphuric acid is used in the still, 
and the operation is conducted slowly, at a moderate temperature. 

The still is cylindrical in form, and so placed in its setting that the 
heated gases from the fire pass twice completely around it, so that it is 
uniformly heated. The product of distillation is received in oil of 
vitriol in stoneware receivers. In this way, by taking pains, strong 
acid can be prepared ; but the method is hardly satisfactory, as 'there 
are serious objections to it. It is slow and wasteful, as the loss is large, 
aijd in constant use the stills wear out fast. It would be much better 
to distill in earthenware stills from nitrate and sulphuric acid, or in 
earthenware or glass, from sulphuric acid and common nitric acid. 

A furnace for the latter method has been prepared, but there has 
been no chance to use it as yet For the comparatively small amount 
of nitroglycerine made here, the arrangement for distillation at first 
put up has served tolerably well, but it would be very desirable to re- 
place it with a better, if further work of this kind is to be done. 

The nitric acid distilled is, as mentioned above, received in sulphuric 
acid, so that at the close of the operation a mixture of the two acids is 
drawnfrom the receivers. This mixture maybe used directly for making 
nitroglycerine, but it varies considerably in' composition at different 
times. If the distillate was obtained in quantity and quality approxi- 
mating to the theoretical proportions, it would be only necessary to put 
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into the receivers the right amonnt of sulphuric acid to obtain the niii- 
ture required. But in practice there is a. varying but considerable los!», 
and there is always a little water present, so that no two lots are alike. 
It will not do, as is customary when this method is employed, to depend 
on the hydrometer indications for the character of the mixture. It is 
very evident that a mixture of much sulphuric acid, little nitric acid, 
and some water can mark the same number of degrees on the hydrome- 
ter as a mixture containing sulphuric and nitric acids only. It is neces- 
sary to determine the actual proportion of sulphuric acid, nitric acid, 
and water present. This is easily and quickly done by diluting a 
weighed quantity of the mixture to a definite bulk and titrating one 
measured portion by standard alkali and another by barium nitrate or 
chloride. The impurities (water, &c.,) are obtained by difference. More 
sulphuric acid isadded to themixture, i€ needed, and the latter is used in 
the pitchers of the nitro-glycerine apparatus in such quantities as is 
required to furnish the proper proportion of acids to glycerine. In this 
way the yield of nitro-glycerine for the glycerine used is rendered uui- 
form. 

During the operation of conversion the temperature is kept as low as 
possible by cooling the pitchers by ice- water and by the cold dry air 
used for agitating. When properly conducted there is no difficulty in 
doing this. 

WASHINa. 

After its precipitation in the large vat, the nitroglycerine is thoroughly 
washed by decantation. The washing is performed with the aid of an 
air stream, which breaks up the heavy oily liquid and spreads it through 
the water. For the intermediate washings sea- water may be used if de- 
sired and fresh water is scarce ; but the precipitation, the first and the 
last two washings, should be made with fresh water. Tlie washing is 
continued until complete. I have not followed the plan of using an 
alkaline liquid to remove acid clinging to the nitro- glycerine. This 
seems to me as bad work. It is possible to wash the nitroglycerine free 
from acid with water, and it is much better to wash thoroughly than to 
trust to the use an alkali in order to diminish the amount of washing 
necessary. The acid is but sloWly removed, and to accomplish the re- 
moval requires long washing. I have found that with sufficient wash- 
ing, nitro glycerine can be perfectly freed from acid and remain so for 
more than four years. When nitroglycerine is to be kept in the liquid 
state, it may be desirable to add a little alkaline carbonate to the water 
over the explosive, to neutralize traces of acid which may appear, al- 
though there ought to be no necessity for doing this. But nitro glycer- 
ine, which is to be employed in making the solid or semi-solid prepara- 
tions now 80 commonly used, ought to be surely freed from acid, when 
made, by thorough washing. 

Nitro-glycerine, as first precipitated, is a creamy-white opaque liqai4U 
but on standing at a moderate temperature it becomes transparent aod 
thinner. 

THE "clearing" PROCESS. 

The " clearing '^ process is one of value to the maker, and should be 
watched carefully. Care must be taken that the precipitation ia {per- 
formed in a large excess of water to avoid rise of temperature, which 
affects the condition of the nitro-glycerine. In warm weather, it is br« 
to put some ice in the water of the precipitating vat. If the washing is 
thoroughly done, it will be found that, as the clearing goes on, no add. 
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or bat a faint trace of acid, appears iD the water above the uitro-glycer- 
ine ; but if it has been impeifectly dooe, the presence of free acid will 
be plainly indicated. Daring clearing, the water above the explosive 
should be frequently changed and examined for acid. 

The time required for nitro-glycerine to become clear varies, according 
to the temperature, from ten days to two or three weeks. It may be 
hastened in cool weather by keeping the jars containing the nitro- 
glycerine in water at 60^ to 7(P Fahrenheit; but, when possible, it is 
better to allow time for it to go on slowly. 

If the explosive clears without showing signs of free ^cid, it will remain 
so indefinitely. 

In the magazine at the torpedo-station are more than forty samples of 
nitroglycerine, made in the course of work in the last five years, which 
have shown no signs of change or acid reaction during the various times 
they have been in store, although they are kept without special precau- 
tions and exposed to extremes of temperature. 



PROPORTION OP PRODUCTION. 

is 



The proportion of nitro-glycerine obtained to the glycerine used i 
about 1.75 to 1. Theoretically, if the equation ; 

C3H8O3 + 3HNO3 = 03B5N3O9 + 3H,O 

correctly indicates the formation of nitro-glycerine, the product should 
be 2.46 parts of nitro-glycerine to 1 of glycerine. In practice, of course, 
there would be some loss, as the glycerine is not anhydrous, and some 
nitro-glycerine would be lost in handling. But, in addition, there are 
secondary actions, by which part of the glycerine is converted into 
soluble products, which Are washed away. 

In a series of experiments in the laboratory, using anhydrous glycerine 
and the strongest acids in excess, I obtained 1.92, 1.89, 2.03, and 1.93 
parts of nitro-glycerine to 1 of glycerine, an average of 1.94 to 1. The 
product of 1.75 to 1 approaches as near to the above results as a work- 
ing o(>eration can be expected to do.* 

It is also possible that the action indicated by the equation above 
written is not the only substitution which goes on, and that others enter 
into the reaction, but this I will touch upon t>eyond. 

APPEARANCE. 

As already remarked, when freshly made, nitro-glycerine is an opaq ue 
creamy fluid whi9h afterward t>ecomes transparent. It has been said 
that the original appearance of the substance is due to water entangled 
in it, and that on standing the heavy nitro-glycerine gradually separates 
from the water, assuming its natural condition. I am inclined to doubt 
this, and to believe that the change is really of a chemical character. 
It may consist of a separation of water, but this water must have been 
in combination, like a water of crystallization. Certain salts (crystal- 
lized calcium chloride, sodium chloride, &c.) cause the change to occur 
rapidly, but this might be in either case. A low temperature hinders, 
or, if low enough, even prevents, the change, which would not probably 
be true if the water was simply mechanically held. Further, I have seen 

* Champion and PeUet (Ball. Soo. Chem., XIX, 494) foand that 100 grams. chemicAUy- 
pare glycerine yielded 190 grams. of nitro-fflycerine, and remark that careful attention 
to Btrength of acid, the temperatnre, and afl other details is necessary to insure constant 
results, which is indeed very tme. 



Digitized by VjOOQIC 



168 REPORT OF THE SECRETART OF THE NAVT. 

theopaqae nitro-glycerine frozen distinctly crystalline. I have als 
often noticed that at different times nitroglycerine which has been cleared 
will be by tarns clear and tnrbid withoat canse other than atmospheric 
inflnences. This would take place in nitro-glyceriue covered with water 
and in that which was free from water. An examination into this subject 
has been projected, but there has been no opportunity for carrying it on 
When perfectly pure, cleared nitro glycerine is colorless, but generally 
it has a slight amber or pale-yellow tint. It dissolves quite freely in 
absolute alcohol, and in less proportion in weaker alcohol. From the 
alcoholic solution water precipitates it colorless. 

FREEZING. 

A large number of observations have been made on the freezing of 
nitro-glycerine in various conditions, but they cannot be detailed here. 
Frozen nitro-glycerine is incapable of being exploded, .as is well known, 
yet there are cases on record where It is said to have been exploded by 
blows when solidly frozen. This is but one of the instances of very dif- 
ferent properties assigned to this body by different persons. 

, COMPOSITION. 

It is very evident from these varying statements that the same mate- 
rial is not referred to in all cases, and it becomes a question of great 
importance to determine if the nitroglycerine used as an explosive is a 
body of uniform composition, a mixture of several substances, or whether 
it is liable to be contaminated with impurities which affect its proper- 
ties. The equation C3 Hg O3 + 3HNO3 = C3 H5 N3 O9 -f SH, O is written 
on the view that nitro-glycerine is trinitrin, C3 H5 (N03)3 O3, but, as has 
been shown by L. Henry, there are probably two other such substitation 
products of glycerine or nitrins, O3 He (NOa)2 O3 and C3 H7 (NO») O3. The 
two lower nitrins would, of course, be less powerfully explosive than 
the trinitrin, and would differ from it in other ways. If these are formed 
in the nitro-glycerine reaction, it would probably be when weak nitric 
acid is used, since, in similar cases, the degree of substitution is usually 
dependent upon the strength of the acid employed. It is also very prob- 
able, as in many analogous cases, these lower products are less stable 
than the higher. It would be a work of the highest importance and inter- 
est to study the nitro- glycerine reaction, and to ascertain if one or more 
nitrins are formed in it, and the conditions of their formation. Some 
time since (1874-75) I began experiment in this direction, but owing to 
pressure of other work have been unable to continue it as rapidly as I 
could wish. Eecently, however, I have been able to return to it, and 
hope in the coming year to carry it on more steadily and to a conclasion. 
The part I am now engaged upon is the action of snlphureted hydrogea 
and alkaline sulphides on nitroglycerine, hoping to be able to nae sncii 
a reaction analytically on various uitro-glycerines. 

Decomposition readily takes place when an alcoholic solution of an 
alkaline sulphide or sulphyorate is added to an alcoholic solution of ni- 
troglycerine. It might be expected that the action of the alkaline sul- 
phides would reproduce glycerine with the formation of an alkaline 
nitrate, and this seems to occur under certain conditions, although the 
decomposition is evidently not as simple as by this hypothesis. 

The action of snlphureted hydrogen seems to be very different. From 
an alcobolic solution of nitro-glycerine which has been acted upon by 
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salphureted hydrogen, after sopie time, long white needles separate oat. 
This body is under examination. 

It is of interest to call attention to the possibility of making use of 
the crystallization of nitro-glycerine as a means of purifying it or sep- 
arating it from other bodies. If nitro-glycerine be kept at a tempera- 
ture near its freezing-point it begins to separate out in crystalline form, 
and with a li£tle care well-defined crystals of good size may be obtained. 
Frozen nitro-glycerine is a crystalline mass, and by partially thawing 
distinct crystals may be separated. There are also differences in the 
readiness with which crystallization on cooling takes place. 

HAKDLma AND USE OF NITRO-GLTGERINE. 

In handling nitro-glycerine the chief difficulty experienced is the in- 
convenience of its liquid form ; but with proper facilities this may be 
reduced to a minimum. When it gets accidentally spilled it may be 
decomposed and rendered harmless by the use of a solution of an alka- 
line sulphide. I have found such a solution to be very serviceable. 
It may be readily made by dissolving flowers of sulphur in solution of 
sodium carbonate. In this laboratory it is called ^' sulphur solution." 
When nitroglycerine has been spilled, after wiping it up as completely 
as possible, the remainder may be gotten rid of by allowing this solu- 
tion to remain upon the spot for a considerable time. .Glass and porce- 
lain vessels may be cleaned with it from adhering nitro-glycerine. 

There does not seem to be much danger connected with the ordinary 
handling of nitro-glycerine, that is, in washing, storing, and working it 
np into preparations for use. Pure nitroglycerine is not sensitive to 
any treatment it can receive in ordinary careful handling, but when 
impure it may become extremely sensitive even to slight actions. 

While at the station nitro-glycerine has not been extensively made, 
yet sufficient has been done to show what is possible, and there has not 
been any accident or trouble with it. During the part of the year when 
such work is performed, it often happens that nitro-glycerine-making 
is carried on quite steadily for some time, and as we send none away 
we frequently keep liquid nitroglycerine and nitroglycerine prepara- 
tions in store for a long time. 

What work of the kind is done is on a manufacturing scale, and 
-with a slight increase of plant and steady use of it, large quantities of 
the explosive might be turned out At various times in seven months 
of 1875, 1,600 pounds of nitro-glycerine were made at the station, and 
from 100 to 600 pounds were usually on hand in the liquid state ; while 
of dynamite and other preparations we had about 1,000 pounds in 
magazine: 

In addition, experimental work with nitro-glycerine in some form 
has been constantly going on ; and freedom from accident or annoyance 
is due, I think, mainly to the pains taken to make a pure article. 

For use for torpedo purposes, liquid nitro-glycerine is inapplicable, 
although we have used a good deal of it in certain kinds of experiment- 
ing. The solid nitroglycerine mixtures are the practical forms in which 
it is employed. But in all these, nitro-glycerine is the basis and the real 
agent whose power is employed, and first of all comes the consideration 
that the nitro-glycerine should be good,- otherwise a safe and satisfac- 
tory mixture cannot be made from it. There are many forms of the 
nitro-glycerine mixtures, but for general purposes the simplest is the 
besL 
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DYNAMITE. 

Dynamite presents the most advantages. Much experimenting has 
been carried on at the station upon different dynamites made from 
various absorbents, with very satisfactory results. " The requisite prepa- 
rations have been maile for the use of such an agent for .torpedo pur- 
poses, when required. 

The dynamite made here seems to be well fitted for use as an explosive 
agent in torpedoes. It contains 76 per cent, of nitro-glycerine, and yet is 
quite dry and readily handled, while it ha« shown no tendency to drop 
its nitro-glycerine at any temperature to which it has been exposed 
here. We still lack experience of it under more trying circumstances 
and with longer exposure. Measures should be taken for gaining this 
desired knowledge. 

The direct action of water upon this dynamite depends upon the 
amount of water present. It can take up much water and lose little or 
none of its nitroglycerine ; but if it be acted upon by an excess of 
water, part of the nitro-glycerine separates. But with a dynamite less 
.rich in nitro glycerine, this effect diminishes, until a 60 percent, dyna- 
mite is hardly affected at all. 

There has been much experiment at the station with nitro- glycerine 
and dynamite upon the methods of using them. Many different kinds 
of fuses have been tried. Liquid nitro glycerine can generally be ex- 
ploded by fuses charged with gunpowder, but not with certainty, and 
with diminished violence. Such fuses should have strong copper or 
brass cases, and not be too heavily charged. The present service- 
igniter is much more sure to fire nitro- glycerine than the older wooden 
case igniter. Of course, a detonating fuse charged with fulminate is 
the only one which ought to be used to fire nitroglycerine. There is 
no certainty that one charged with gunpowder will accomplish explo- 
sion, but, if used, it should be one which will give as sharp a blow or 
shock as possible. 

Dynamite is fired by gunpowder fuses with no more certainty than 
nitroglycerine, and with feebler effect than by detonating fuses. As 
in the other case, the powder fuse or igniter must have a strong metal- 
lic case. The best results were obtained with 15 to 20 grains of rifle- 
powder, but the best are unsatisfactory. In these experiments, many 
singular effects have been obtained ; but, as the work is still iu prog- 
ress, they cannot be properly discussed now. 

It has been already remarked that frozen nitroglycerine cannot be 
exploded. Nitroglycerine, being a liquid, freezes to a solid mass, and 
if detonating fuses are placed in the liquid .before freezing takes place 
they may be afterwards fired and the frozen uitro-glyzerine broken op 
and scattered without explosion. 

With dynamite the conditions are considerably different Properly 
made it is quite dry and loose in its ordinary condition, and wheu it 
freezes it remains loose and pulverulent. In this state it may be nearly 
always exploded. If especial pains are taken to get it into a very fine, 
loose powder, it is almost sure to explode, but as it approaches more 
nearly a dense, solid mass, it is less certain that explosion will occar. 

In a large number of experiments which I have made I have foaod 
this to be the case. Sometimes, even, it seemed that the looser portion 
of the charge has been fired while the more solid escaped explosion. If 
the dynamite is soft and damp, so that it will pack closely, or if driven 
hard iu the case before freezing, the explosion becomes still more aacer- 
tain. 
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Differences may be noticed in readiness of firing in the frozen state in 
different lots of dynamite of the same strength of nitroglycerine. Prob- 
ably these are due to differences dependent upon variations in the ab- 
sorbent. In these experiments detonating fuses were used. In all cases 
of firing frozen dynamite it is noticeable that the violence of the explo- 
sion is mach less than that of the unfrozen, and it is generally accom- 
])anied by flame and smoke, indicating a slow or imperfect combustion. 
Further experiment in this direction, with different modes of explosion, 
is of importance, and is to be carried on at the earliest opportunity. 

Comparative experiments on the force of explosive agents are of a very 
interesting nature. There is a great want of some good method of com- 
paring these bodies, especially those which are usually called detonating. 
A series of experiments with different explosives was projected and be- 
gun, but from want of time and means it has not been extended far 
enough to arrive at any definite conclusions. It is strongly desired that 
these experiments may be continued, for the methods promise to yield 
good results. 

In the summer of 1874 some experiments with large charges of nitro- 
glycerine in varying depths of water were made, and it was intended to 
continue them and extend them to other explosive agents, using the 
nitro-glycerine experiments as a means of comparison. Unfortunately 
there has been no opportunity to do this, but the plan is worthy of a 
full trial, for useful practical results will be derived from it. Not enough 
experiments have been tried to permit drawing any positive deductions, 
but those that were made seemed to point to curious and valuable con- 
clusions. 

GUN-COTTON. 

The compressed gun-cotton made by Abel's process is the only form 
of this agent of value for torpedo purposes. A quantity of this gun- 
cotton, made in England, is at the station, which was obtained for ex- 
perimental purposes, but as yet little has been done with it. It is 
intended to be compared with dynamite. This explosive has not been 
made in this country, although it seems to present many advantages for 
blasting and for military purposes. 

At the station small amounts of long-stapled gun-cotton are made for 
certain special uses ; the 1.5 nitric acid required is distilled and a prod- 
uct made with not over 5 per cent, soluble in ether and alcohol. 

FULMINATING MERCURY. 

The fulminating mercury«required at the station is made in the chem- 
ical laboratory. At one time a good deal was used, as the service- 
igniters were charged with a mixture of mealed powder and fulminating 
mercury ; but there were many objections to this method, with no com- 
pensating advantages, and it was afterward given up, and now fulmi- 
nating mercury is only used in detonating fuses, (for nitro-glycerine, 
dynamite, and gun-cotton.) Trials were made of different modes of 
preparing this body. Four were compared : 

1. Ordnance Manual, (1861.) — Ten oz. of mercury dissolved in 5 lbs. 
of nitric acid, sp. gr. 1.4. Pour solution into 6.675 lbs. of alcohol, sp. gr. 
0.85. Add alcohol if reddish fumes appear. 

'2. Chevalier. — One part mercury dissolved in 12 parts nitric acid, sp. 
gr. 1.3; mix with 11 parts alcohol of 85 to 88 per cent. Heat over 
water-bath to ebullition. (Liebig directs the use of nearly the same 
proportions, but with some changes in mode of operating.) 
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3. Ohaudelon. — ^One part of mercary dissolved in 10 of nitric acid, sp. 
gr. 1.4, and 8.3 part% of alcohol, sp. gr. 0.83. 

4. Howard. — ^Oue part of mercury to 5 of nitric acid, sp. gr. 1.3, and 
10 of alcohol, sp. gr. 0.85. 

The first method has the drawback of calling for anasaally strong 
nitric acid. The amount of fulminate obtained usually was about equal 
to the mercury used, or fell slightly beloW it, and there was a greater 
tendency to the re-formation of metallic mercury than with the second 
method, which gave the best results, and was the most easily managed 
of the four. The acid is the ordinary, strong acid of commerce. The 
product obtained was larger than in the other cases, varying from 1.1 
to 1.24 parts of fulminate to 1 of mercury used, and the tendency to 
form metallic mercury is less and more easily prevented. The third 
was more troublesome than the first and second, and in every way less 
satisfactory. The product by it averaged 0.92 part of fulminate to 1 
of mercury. The fourth was useless, the difficulty being in the insuffi- 
cient quantity of aeid taken, l^o fulminate, or but little, is obtained, 
unless more acid is added during the operation, and then the amount is 
small. 

In several cases where this method was used, instead of fulminate 
there was a voluminous deposit of a white substance. This substance 
is not fulminate, as it is non-explosive and contains nearly 79 per cent, 
of mercury. It is unstable; sometimes decomposing in the dry state; 
insoluble in water; blackened by sulphuric acid, with slight explosion; 
dissolved by hydrochloric acid on long heating; dissolved by nitric acid 
with the aid of heat and with the evolution of red fumes ;. in vacuo 
over lime it lost weight constantly. Further examination of this sub- 
stance had to be postponed at the time it was observed, but I shall 
return to it in a short time. The formation of this white substance has 
also been noticed in the use of the other methods, but rarely, and when 
the solution had not been sufficiently heated. It could usually be over- 
come and fulminate formed by adding more alcohol and heating to 
active ebullition. 

I attempted to simplify the operation of making fulminate by pre- 
paring a large quantity of the mercury solution beforehand, so that 
when it was to be done, it would be only necessary to add a measured 
quantity of the solution to the proportionate volume of alcohol, and 
thus save the trouble and delay of weighing out and dissolving the 
mercury each time. I found, however, that this does not work well. 
The mercury solution which has been kept for some time is inferior to 
the freshly-made, giving a reduced yield of fulminate and a greater 
tendency to the reproduction of mercury. I^ is best to mix the mercury 
solution and alcohol cold, and then to place the vessel in boiling wateir 
and start the action as quickly as possible, not removing it until a strong 
reaction has begun. Sometimes there is a delay in the starting of the 
a<3tion, and it will often be found at such times that the addition of a 
little cold alcohol causes it to take place at once. 

Fulminating mercury, as is stated, can be recrystallized from boiling 
water, but if boiled in water for some time it is slowly decomposed with 
the production of mercury oxide. 

PICRIC POWDER. 

Certain of the picrates have been proposed as ingredients in explo- 
sive mixtures. Potassium pierate has been so tried, but its use has not 
become extensive. 
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AmiDOTiium picrate bas been employed by Brug6re and by Abel, 
mixed with saltpeter. 

Some experiments in this direction have been made at the station, 
with the object of preparing a powder for torpedoes and shells, which 
should be stronger than gunpowder, but equally safe and with similar 
properties. Tbe ammonium picrate used was prepared from picric acid 
and ammonia. It is a salt readily made, and which crystallizes well, 
dries easily, and has no deliquescent property. ^ 

Although inHatnmable, ammonium picrate is almost devoid of explo- 
sive properties, and must be mixed with some oxidizing agent in order 
to obtain the extremely rapid combustion necessary for explosion. Salt- 
peter is, of course, the best suited for the purpose. The ammonium 
picrate and the saltpeter are soft, easily pulverized substances, and a 
mixture of the two salts has no cohesive property, so that it cannot be 
worked like gunpowder, unless some substance is added which wUl give 
the desired cohesive power. In our experiments charcoal was used.* 

The mixture was composed of ammonium picrate 42.18 per cent., salt- 
peter 53.97 per cent., and best alder charcoal 3.85 per cent. This was 
moistened with water, worked under the wheels, granulated, &c., as in 
the ordinary gunpowder processes. The powder obtained had a yellow- 
ish-green color, granulated well, and gave no difficulty in working. 

The first trial was intended principally to test the method of operat- 
ing, aud was therefore very satisfactory. On comparing this picric 
powder with gunpowder it was found to have a force of nearly 1.75 to 1. 
This was determined by finding the charge of each required to burst 
cast-iron spherical shells. The picric powder, however, seemed to burn 
imperfectly, giving off a heavy, greenish yellow smoke. This was due 
partly to the fact that it was worked under the wheels but a short time; 
but it is also evident from an examination of the proportions used that 
the saltpeter was probably in insufficient quantity. I thought at the 
time of making that this might be the case, but for several reasons did 
not then alter the proportions, particularly as it -was mainly'desired to 
find the proportionate amount of charcoal which would be required in it. 
It having been shown that this powder could be made by ordinary 
gunpowder processes and that it was considerably more powerful than 
gunpowder, it was proposed to continue the experiment by improving 
the proportions by adding more saltpeter, with the expectation of in- 
creasing the relative force of the powder, and for further trials a quan- 
tity of tbe ammonium picrate has been prepared in the station labora- 
tory, but it has not yet been worked up into picric i)owder. 

The picric powder which has been made is not more sensitive to blows, 
friction, or other treatment than ordinary gunpowder. It is perhaps 
somewhat softer. 1 have made its hygroscopic properties a subject of 
experiment, and have found that under ordinary conditions of exposure, 
as open in the air of a store-room, it absorbs much less water than gun- 
powder under tbe same circumstances. (Brug^re arrives at the same 
conclusion. Abel states that picric powder is not more hygroscopic 
than gunpowder.) 

I also placed samples ol picric powder and gunpowder in a very damp 
place, although the powders were protected from direct contact with 
water. Under these conditions the picric powder absorbed more water 
than the other, though both became wet and pasty; but this difference 
was really due to the fact that the two powders were from different 

* Bnig^re Bpeaks of charooal as an ingredient in war-powder containing amuioniaoi 
picrate; but Abel does not state how he prepared his picrio powder so that it could be 
gr&nulated. 
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makers and had dififerent kinds of charcoal; for on comparing ammo- 
nium picrate with the same gunpowder in the same place the former 
absorbed but J of 1 per cent, of moisture, while the latter took up more 
than 10 per cent. ; so that ammonium picrate does not confer upon the 
mixture any deliquescent tendency. 

This is of importance, since it is feared that by the action of moisture 
attracted, double decomposition would be caused with the production of 
potassium picrate and ammonium nitrate. This fear would seem to be 
groundless, since in the manufacture the powder has been well damp- 
ened without producing any such change. Further, if there was any 
tendency of this kind, it would go on very rapidly, since the ammonium 
nitrate is highly deliquescent, whereas this powder is not strongly hy- 
groscopic. 

Whether this powder will bear keeping and handling as well as gun- 
powder can only be shown by longer trial of it. 

A large number of experiments have been made with this picric pow- 
der as a charge for fuses and igniters, and with good results, excepting 
that the imperfect burning already spoken of is marked. It is possible 
that for such use this powder may be well suited. The experiments with 
this material are to be continued at the first opportunity. 

MISCELLANEOUS EXPLOSIVE WORK. 

Much attention an^ labor have been devoted to the subject of fuse 
and priming compositions, particularly at the time when frictional ma- 
chines, magneto-electric machines of high tension, and mechanical 
arrangements were used as means of exploding torpedoes, and several 
compositions were prepared which were found to work well ; but since 
the use of machines of low tension and galvanic batteries has become 
extensive they have been largely displaced and ^re rarely made. 

Many o];her kinds of explosive and liring-bolt compositions have beeo 
experimented upon with varying results. 

Experiments with igniters and fuses of various forms and for various 
purposes have been numerous. 

In relation to modes of producing detonation there is opportunity for 
much experiment, and from it valuable practical results may be ex|>ected. 
Abel has shown that gunpowder may be more violently exploded by a 
detonating fuse than by an ordinary ignition. Eoux and Sarrau have 
used a violent explosive as the fuse-charge. 

I have fired gunpowder with great violence, using small amounts {i 
to ^ ounce) of dynamite as the means of explosion. It is important to 
ascertain if with fuses of this sort it is possible to obtain much better 
effects from gunpowder in torpedoes than when it is fired in the asaal 
way. 

LIQUID CARBONIC ACID. 

The snbject of making liquid carbon dioxide on the large scale for 
use as a motor for locomotive torpedoes, has received considerable 
attention. 

Trial has been made of an apparatus for this object, invented by the 
writer in 1873, which has proved very successful. 

This apparatus is a combination of a generator in which the carbonic 
acid gas is evolved from marble-dust and sulphuric acid with a oom 
pressing-pump driven by steam, which receives the gas from the gen- 
erator at a high pressure and compresses it up to the point of liquefae- 
tion. Two generators are used, to be worked alternately, so that white 
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one is delivering gas tbe other is being cleaned oat and recharged. 
These generators are of cast iron, of the kind nsed for generating car- 
bonic acid gas for the manufacture of soda-water. From the generators 
the gas passes to an iron receiver, which serves the purpose of catching 
anything which may' be accidentally carried over from the generators 
and also as a reservoir of gas. From the receiver the gas passes through 
a large coil of lead pipe which is placed in a tank where it can be cooled 
by the waste ice, and from the call through a felted pipe to the compres- 
sing pump. The gas is taken into the pump at a pressure averaging 100 
pounds to the square inch, and by it carried to a pressure of from 400 to 
900 pounds, according to temperature. The compressed gas passes 
through a pipe to a receiver, which is surrounded with a mixture of ice 
and salt, and in this receiver the liquefaction takes place.* 

The prominent feature of this apparatus is the delivery of the gas to 
the compressing pump at a high generating pressure. In. this way great 
advantage is gained. The work of compression and consequently the 
beat evolved by compression are ver3' much less than if the gas were 
taken at the ordinary pressure, and it becomes possible to liquefy large 
quantities of gas in a short time. As the pressure of generation is not 
excessive the gas can be prepared in large generators. 

The liquid gas can be made at a moderate cost in this way, since the 
cheapest materials may be used and the operation rapidly performed. 

For reasons which will be stated beyond, for a long time it was not 
possible to make use of this apparatus, but there has been made with 
it more than 5,000 pounds of the liquid. The rate at which it can be 
run is about 60 pounds per hour, including all work, (getting steam, ma- 
terial, &c.,) but when in steady use it reaches 80 pounds per hour. I 
have made 466 pounds in 5 hours and 5 minutes actual operation an(l8 
hours total working time, which includes everything incident to starting 
and stopping work, and at another time 706 pounds in 8 hours and 20 
minutes actual running and 11 hours full working time. It has in prac- 
tice done much better than I had expected. 

Experience with this apparatus has not shown any important altera- 
tion necessary. Some little additions in the way of meansf or handling 
the materials used in it would facilitate work with it. It seems to be 
all that can be desired for an apparatus to be permanently located in a 
place where the coal, ice, and other materials (acid, marble-dust, and 
vFater) can be easily obtained as at this station. This apparatus is 
larger than is perhaps actually necessary, and might be made considera- 
bly smaller and lighter, and yet have capacity enough for any probable 
requirements. 

If it was desired to have an apparatus which could be readily trans- 
ported, it would probably be necessary to have recourse to a simpler 
arrangement, based upon Thilorier^s method of liquefaction by the pres- 
sure of generation, although from the much greater difficulty and cost 
of working with it Thilorier's plan is not nearly as good as the one 
which has been considered. Mr. Lay uses an apparatus on the Thilorier 
principle, but there are many objections to the manner of its construc- 
tion. A better one could be built if it was required. 

In making liquid carbonic acid with the apparatus used at the station, 
or one on Thilorier's plan, (such as Lay's,) large quantities of ice are 
needed. This is a serious drawback to the application of liquid carbonic 
acid to torpedo purposes, as it will often be very difficult, if not impos- 
sible, to get ice at the stations where the apparatus might be wanted for 

* A fall description of this apparatns, with drawiDgs, is given in the bureau publica- 
tion, "Liquid Carbonic Acid," by W. N. Hill. 
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such Qse. I believe, however, that my method may be modified so aa to 
avoid the use of ice altogether, and I have designed an apparatus for 
accomplishing this result, ^see ^* Liquid carbonic acid," page 22.) The 
arrangement is simple ana promises to be sucQessfnl. If it is, the 
whole apparatus may be mounted on board ship and operated there at 
any time. Such a vessel would have to carry for this use marble-dust 
and sulphuric acid only. There would be little difficulty in doing this 
on a specially fitted vessel, and locomotive torpedoes would hardly be 
handled from any other. 

For a motive power for locomotive torpedoes, liquid carbonic acid 
has many advantages over compressed air or ammonia, and if it can 
be made as readily as claimed above, I think it will be preferred to 
either in certain forms of those weapons; although for others different 
means of propulsion will doubtless be better fitted. 

Another branch of the same subject has also been quite thoroughly 
worked out. The tension of liquid carbonic acid at the temperature at 
which it is kept and used is very great, (73.8 atmospheres, or 1,107 
pounds at 86^ Fahrenheit, according to Regnault,; and very strong 
vessels are required for preserving it. When the new apparatus pre- 
viously spoken of was finished, it was at once put in use, and the 
receivers for containing the liquid belonging to the Lay torpedo at the 
station were filled. Shortly alter the completion of this work one of the 
receivers or flasks burst explosively. Fortunately bo one was injured, 
and no very serious damage was done; but tbe occurrence led to 
the condemnation of the flasks as too weak and of undesirable con- 
struction. 

It was necessary to obtain stronger vessels. After careful examioa- 
tion it was decided to try a method of making flasks by building them 
up from pieces of sheet steel, and six of these flasks have been oon- 
structed for the station by John Matthews, of New York, the inventor 
of the method, the supervision of the work on the part of the station 
being in my charge. Of course this required considerable time, during 
which no use could be made of the apparatus. 

The method consists, essentially, in forming a cylindrical vessel with 
rounded ends from sheets of thin steel, solidly fastened by means of 
pure tin. The cylindrical part is made from cylindrical shells rolled op 
from the sheets fitted together in numbers sufficient to give the desired 
thickness of walls, and finally turned into a single piece by the tin. 
The heads are formed froth cup-shaped pieces of steel struck up from the 
sheet, which are put together with tin also, and the finished heads are 
placed over the ends of the cylinders, and fastened on with tin. (The 
full details of this new and interesting method of building up vessels 
capable of withstanding enormous pressures are given in the bureau pub- 
lication ^' Liquid carbonic acid," already referred to.) In this way may 
be built up a receiver of any desired thickness and strength. In the 
course of trial of the method these receivers have been exposed to very 
severe strains, which they have borne perfectly. One of those made was 
tested to destruction, giving way under a hydraulic pressure of 3,136 
pounds to the square inch. It had but four layers of steel of .045-iDeh 
thickness, and was 13 inches in diameter. 

Evidently, from the manner of its construction, such a vessel is not 
likely to burst explosively, but if strained beyond its endurance will 
gradually yield; the sheets separating and allowing the pressure to 
escape. Indeed, during the working out of the methods of mauufaetore, 
it happened that flasks have shown that they were not perfeotJy pat 
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together, and under trial the weakness showed itself in this way. It is 
easy to test thoroughly their strength before use. 

Of course it has required much thought and experiment to work out 
an entirely new process like this, but it has now been quite satisfac- 
torily accomplished, and it may be safely stated that by this method 
receivers to sustain great strains may be surely made. Some minor 
points of the manufacture yet remain to be decided by longer trial of 
the vessels already made and by experience in making others. 

From the possession of the apparatus above described, the station has 
facilities for making very easily large quantities of liquid carbonic acid. 
This is an unusual opportunity for scientific experiment of a very im- 
portant and deeply interesting character. On the liquid itself there is 
a wide field for experiment. In one direction I have already submitted 
a plan which deserves attention. This involves an ei:tensive series ot 
observations of the tension of its vapor at different temperatures, and 
its behavior under varied conditions. This subject will repay study, 
especially with the means of operating on a large scale which we have. 
Other valuable investigations with its aid may be made. Professor 
Henry has suggested one on the magnetism of metals at low tempera- 
tures. 1 would make special mention of these matters, as subjects which 
should be experimented upon here. Also I would recommend that 
scientific experimenters, who desire to study kindred topics, may be 
allowed the use of the apparatus and other means at the station of this 
kind. 

INSTRUCTION. 

The instruction of the officers ordered to the station for that purpose 
luakes up a large part of tbe duty to be performed. Eight classes have 
been here since November 1, 1870. The course pursued has varied from 
time to time with the varied requirements and means at hand. The 
instruction in chemistry given to the last class has consisted principally 
of two courses of weekly lectures, of two hours each, one on general 
chemistry and the other on explosives. 

Jq the lecture on explosives, the cbemical relations of and the meth- 
ods of manufacturing and handling the different explosive bodies are 
treated of with their special adaptation to torpedo and other military 
nses. Both these courses of lectures are illustrated by experiments and 
the use of diagrams and drawings projected upon a screen with the cal- 
cium light. 

The officers attending are expected to take notes, and each week a 
series of questions based upon the lectures are given to them, which are 
to be answered by each one in a book specially iutended for this use, 
which is examined and corrected by the instructor. 

Tbe following examples of questions given out at different times will 
show the method followed : 

Week ending July 14, 1876. 
Chemistry : 

1. Ammonia and ammonium salts. 

2. Fluorine and hydrofluoric acid. 

3. Chlorine ; preparations, properties, and uses. 

Explosives : 
1. Gunpowder; breaking down and pressing; granulation, glazing, 
or finishing ; drying. 

3- Tests of gunpowder ; value of eprouvette testing. 
3. General composition of gunpowder. 
4r. Products of explosion of gunpowder. 
12n 
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5. Temperature, pressure, and work of explosion of gunpowder. 
Week ending September 1, 1876. 

Chemistry : 
1. Metallurgy of iron concluded ; cast irons ; s*3ft irons from the ore ; 
steel, Bessemer process. 

Explosives : 

1. Use of fulminating mercury. 

2. Fulminating mercury. 

3. Scbultze's powder. 

4. Fuse-mixtnres. 

5. Chloride, bromide, and iodide of nitrogen. 

6. Explosives in torpedoes. 

In addition, the officers under instructions are familiarized with the 
making of nitro-glycerine, dynamite, fulminating mercury, and other 
explosives, and the modes of using them by experiment and practice 
with them. 

MISCELLANEOUS WORK. 

Besides the varieties of work which have been outlined in the fore- 
going pages, much other work has to be done in the laboratory of a 
station like this. In the laboratory are prepared battery-solutione, re- 
agents, and other chemicals, fuse-compositions, &c., as they are required^ 
firing-bolts, &c. Analytical work of various kinds has been performed, 
such as analysis of signal-fuse and firing bolt compositions, clays, uato- 
ral waters, mixed acids, wrought irons, and testing white-lead, glycer- 
ine, and other articles used at the station. Full records are kept of all 
the work and experiments which have been performed, so that reference 
to any part can be easily obtained. • 

To a very large extent, the work which has been performed to the 
present time has been preparatory. Everything had to be done from 
the beginning ; laboratories built and supplied with needed apparato^i 
and facilities, and to do this has required much labor and patience. 
Much routine work has always had to be done. Consequently, experi- 
mental work has been greatly hampered and hindered. It may be said, 
however, that the preparations for useful work are now better than ther 
ever have been, and very much is planned and now going on. 
Very respectfully, 

WALTER K HILL, 

Chemiit. 

Capt. K. R. Breese, U. S. N., 

In charge of Torpedo Station. 



Navy Department, 
Bureau of Navigation and Office of Detail, 

Washington^ May 8, 1876. 
Sir : In obedience to your order of April 20, 187C, a copy of whicK, 
marked "A," is herewith appended, we have witnessed several tests ot 
the Lay torpedo-boat. These trials have all been conducted to the 
satisfaction of the inventor, Mr. John L. Lay, and ourselves also, ti 
accordance with the above order and the directions accompanying it, as 
follows: A letter addressed by Mr. Lay to the honorable Secretary of 
the Navy, and an indorsement thereon by the latter, a cox^y of which, 
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marked ^^B," is herewith appended, and an extract from the pnrchase 
•contract between Mr. Lay and the Navy Department, a copy of which, 
marked ^'G,^ is hereunto appended ; and we have the honor to make the 
following report: 

A detailed account of the several trials that we have witnessed, 
marked *'D,^' is appended to this report. 

We are unanimoasly of the opinion that the Lay torpedo-boat is a 
valuable implement of warfare, and that in time of war it would be a 
formidable auxiliary to the naval service. We also recognize the 
necessity of officers beiug sufficiently familiar with it to prepare it for 
service and manipulate it. We believe it to be the most valuable 
movable torpedo of which we have any knowledge. Its range, one and 
a half (IJ) miles, and its ability to be started, stopped, and steered with 
perfect ease by an operator stationed at any fixed point, seem to render 
little else in this direction desirable. Probably this torpedo-boat would 
rarely be used at a distance exceeding one-half (J) or three-fourths (f ) 
of a mile, but we consider a farther range than this desirable, in order 
that the boat may be maneuvered or sent against a second target if the 
€rst should be missed. We are of the opinion, however, that this 
torpedo-boat can be improved in point of speed and in some other 
details. 

We have also to report that this torpedo-boat did not fulfill that part 
of the purchase contract which requires it to run a distance of one and 
H half (IJ) miles at the rate of nine (9) miles per hour. Upon reference 
to the detailed account of the trials, it will be seen that the distance of 
one and a half (1^) miles was made at the rate of six and seventy-eight 
hundredths (6^^^^) miles^per hour. The conditions that the boat should 
run one and a half miles, and be started^ stopped, and guided at the 
will of an operator, were fully complied with. 

We have the bono to be, sir, very respectfully, your obedient servants, 

DANIEL AMMBN, 

Commodore^ U. 8. Navy. 
C. H. BALDWIJN, 

Captain, V. S, Navy. 
J. L. DAVIS, 

Captain^ U. S. Navy. 
MONTG. SIGARD, 

Commander^ U. 8. Navy* 
FEED. EODGERS, 

Commander^ V. 8. Navy. 
R. B. BRADFORD, 
Lieutenant^ U. 8. Navy, 
Hon. Geo. M. Robeson, 

Secretary of the Navy. 

[Indorsement by the Chief of Barean of Ordnance.] 

The chief of bureau cannot agree with this report, and is of opinion 
that the Lay torpedo is now what theGatling gun was in 18^1, a weapon 
of possibilities but of no practical utility. The board saw a success, I 
^m cognizant of many failures. 

Its present defects are, too great size ; length of time required for its 
preparation ; if carbonic acid gas is used, the necessity of a complicated 
apparatus and materials not always to be obtained for its generation ; 
^nd great want of speed. 

Lay is now under contract to deliver a boat which would make 9 
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Statute miles ; but he has not yet sacceeded Id going quite 7. I de- 
manded 12 knots as the least speed likely to be effective in warfare, but 
conceded this point to the urgency of Mr. Lay. I am quite sure that 
with the same torpedo-boat in our hands we can make it go 9 knots; 
but this is a very moderate speed. 

There is yet to be devised for it some safe and commodious method 
of carrying it inboard and launching it through a port, or safely seenr- 
ing it outboard for carriage at sea. 

I am, therefore, of the opinion that as a practical imptement of war- 
fare it is valueless uiitil greatly improved. 



A, 

Naty Departwknt, 

Washington, AprU 20, 1876L 
^IR : A board, of wbiob yon are bereby appointed seoior member, to consist of yoar- 
self, Captains Baldwin and Davis, Commanders Sicard and Rodgers, and Lient. R. R 
Bradfonl, will assemble at the Washington navy-yard on Saturday, April 22, at 9^> 
a. m., to witness and report upon snob trials and tests of the Lay torpedo-boat now at 
that yard as will enable yon to form a judgment upon its efficiency as an implenient of 
warfare, and its probable utility to the naval service, and also as to wlietber it com* 
plies with the requirements of the accompanying extract from the contract with Mr. 
Lay under which it was built. 

Lieutenant Bradford may manipulate the boat if Mr. Lay so desires, or any other 
person under his direction. You will also have such maneuvers performed as may be 
necessary to enable yon to form a clear conception of its practical value. 

Ton will therefore have careful notes taken of distances, time of starting and stop- 
ping, spaces passed over, and every eircnmstanee favorable or unfavorable to tb^ 
marine. 

Respectfully , &c. , 

GEO. M. ROBESON, 
^^reiary of %kt Aavy. 
Commodore F. A. Parker, 

Clixtf Signal-OfficeTt Annapo^iSy Md, 

(Commodore Ammen afterward substituted.) 

B. 

WASHiNGTaN, J>, C, April 20, 187a 

Sir: I have learned ineidentally the nature of the orders issued from the Navy I>v 
part men t that are to govern the trial of my torpedo-boat at the Washington nav;- 
yard on Saturday, the 22d instant. 

I feel constrained, in justice to myself and to the expected performance of the boat, li 
the trial is to take place at the time designated, to request that the order be modl&ed 
by supplementary instructions to the official board to the following effect : 

Ist. That the board be directed to allow me to designate tbe point from whi^di the 
boat shall be launched and start«d. 

2d. That the course over which the boat shall be run shall be fixed under tike direc- 
tion of myself and those who assist me in manipulating its movements. 

3d. That the official board be instructed, in any report they may make in refereDce 
to the distances made and speed attained by the boat, to take note of the fact tbat I 
have a formal standing proposition before the Navy Department for tbe moilifiHsatioa 
or substitution of the engine now in use, stipulating that tbe boat shall, with such 
modification or substitution, attain the BX>eed named in the specifiations of my x^mtraci 
with the Navy Department. 

These modiJQcations of the order which I now request seem to me to be just and 
necessary to a fair trial of the boat at the time and place designated. I therefore re- 
spectfully urge a compliance with the request herein contained. 

JOHN U LAY. 

Hon. Geo. M. Robeson, 

Secretary of the Nary, 

[Iiidorsetaent.l 

I think, that to save all difficulty and question as to the invention, and to leave tbe 
iuventor no cause of complaint in any event, the first and second of his recjueats nbmU 
be complied with, and that he should he first allowed to start from any point be thiaJv 
most advantageous, and take such course as he may desire, and ezeeate aoeb aiffw 
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meats, to show the quality of his boat, as he may think fit : and that he shoald then 
be aUo required to move his boat alon^; the coarse aod in tne manner desired by the 
board, and the board commandant of the Washington navy-yard will take action accord- 
ingly- 

GEO. M. ROBESON, 

Secretary of the Navy. 

c. 

That for the eoosideration hereafter mentioned, he will fnrnish to the Navy Depart * 
ment one of his improved torpedo-boats and conduct such experiment with it at the 
torpedo-station, Newport, R. I., as may be necessary, upon the following conditions: 
It shall be started, stopped, and guided in any direction at the will of the operator. 
It shall be ran a distance of one and a half (H) miles in a straight line at a speed of nine 
<9) miles an boar, or it may ran a distance of seven-eighths (}) of a mile and be brought 
back to the starting-point. It shall chase and strike a vessel of not less than one hun- 
dred and thirty feet an length, moving within a radius of not over three-fourths (f) ot 
a mile from the operator at a speed not exceeding five (5) miles per hoar, the Govern- 
ment furnishing such men aad vessel as may be necessary to make the tria^ 

D. 

Record of the trial of a iorpedo-hoat, exhibited hyJohn L. Lay, hefore a iiaval hoard, convened 
bg an order of the konordble Secretary of the Navy, dated April 20, 1876. 

As Mi. Lay's contract with the Navy Department required his torpedo-boat to make 
« trial of speed, one statute mile (divided into quarters) was laid off, from the navy- 
yard water-front across the shoal water of the Anacostia toward Buzzard Point. This 
route was selected by Mr. Lay as most eonvenieat to himselt 

United States Navy-Yard, 

Waehintjton, ApHl 22, 187fi. 
The board above referred to met at 19.30 a. ra., and consisted of Commodore Danie 1 
Ammen, Capt. Charles H. Baldwin, Capt. John L. Davis, Commander Montgomery 
fiicard, Commodore Frederick Rodgers, and Lieut. R. B. Bradford. 

Mr. Lay appeared before the board and stated that he eoald not run the torpedo- 
tioat along the course selected by him, as he feared that there would not be water 
enough to float her properly. He, however, requested permission to show the turning 
Aud working qualities of his boat by maneuvering her in the channel of the Anacostia, 
directly off the navy-yard. This the board assented to, and proceeded to the forecastle 
4si the United States steamship Wyoming, from whence a good view of the maneuvers 
<;onld be obtained. 

The torpedo-boat* was steered by Lieut. R. B. Bradford, (at Mr. Lay's request,) and 
ran up and down the channel several times, aud on various courses; obeyed her helm 
quickly; could be directed with oertaiuty on any given course; turned IHO^four times, 
jind, in short, maneuvered well— the board being satisfied that she could be readily and 
conveniently controlled. A small torpedo, containing about a pound of powder, was 
exploded from her bow at the will of the operator. While running, the boat heeled 
to port some 5°. 

It being evident that there would probably be difficulty in making the speed-trial of 
Uie torpedo-boat across the Anacostia flats, (on account of the shoalness ot the water,) 
the board directed a statute mile (divided into quarters) to be laid off from Giesboro' 
Point, on the Potomac River, toward Bellevue magazine. 

On this line the marking-stakes were so planted that the torpedo-boat could be ron 
parallel to them in deep water. 

April 24. 

Mr. Lay had the torpedo-boat opened, and her mechanism aad its mode of actiou 
«rere explained to the board. ^ 

April 27. 

The board met at 10.45 a. m., and proceeded in the United States tag Rescue to the 
oieasured course off Giesboro' Point. The torpedo-boat had been previously towed 
<iown to the same point by a steam-launch. 

On conference with his assistants, Mr. Lay stated that the torpedo-boat eoald not 
Tim in her then eondition, some internal derangement (which was not explained at 
the time) having taken place. 

The boat appeared to settle deeper in the water than usual. 

Mr. {jay seemed desirous to ran, and at his snggestion an attempt was made to hoist 
the boat (at the Rescue's davits) for the purpose of getting At her bottom, Aud^ if pos- 
mi ble, putting her in ^condition to make the run. 
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The davits proved too weak to raise the boat, so it was coaoladed to give ap the 
trial for that day, and all returned to the navy-yard. 

After an examination had been made of the interior of the torpedo-boat by Mr. Lay 'a 
as^iistants, the reason why she settled deeper than usnat was niiderstood to be as fol- 
lows : One end of the cable passes (by means of a.stnfflng-box) from the compartment 
containing the cable to that containing the engines. This staffing box had not been 
set up properl)^ and the air, which usaally occupies a considerable part of the space 
around the cable, had been driven by the water-pressure through the loosened staffing- 
box into the engine-compartmeDt. The space thus vaicated being fuU of water, ttie 
boat lost a portion of her buoyancy. 

April 28. 

The board meet at 10.30 a. m., and received a commiraication from Mr. Laj, ex- 
pressing his desire to ran on the measured course as laid ofiTfrom the navy-yard toward 
Bnzsard Point. 

The tide was nnnsnally high« and the board assented to the arrangeme&t. The dis- 
tance being three qnarters of a mile and return— with the wind (and a slight aea or 
wash) about two points on the boat^s port bow — running down. 

Previous to the trial it was proposed that one of Mr. Lay^s assistants sboitld he* 
stationed at the end of the outward course, to turn the boat by hand, and place ber io 
position for the return run. The object of this was to save cable and gas expend! tur^. 

The board, having on a previous occasion witnessed the maneuvering of the boat, did 
not require any further experiments in that direction, and couseqiiezvtly assented Ux 
the arrangement. 

The speed trial commenced at 10.52 a. m., the board being stationed on the United 
States steamer Alarm, at the commencement of the measured distance. Commandi^r 
Sicard coursed the torpedo, and Lieutenant Bradford stoered and managed her through 
the key-board. 

The run down the course (against wind and sea) was very creditably made. The 
boat showed a tendency to goto port, requiring the port helm frequently, bat she 
obeyed quickly, and was perfectly under command. She heeled about five degrees to 
port. 

After passing the stake that marks three-fourths of a mile» the boat was stopped by 
Lieutenant Bradford, and, being tnrned by ^fr. Lay^ man, eoramenced her retam. 
After running abont one hundred yards she did not appear to answer to her helm, andr 
it was immediately found that she had stopped. 

She was towed to the navy-yord, when it was fonnd that the cable had fonled around 
the propeller, being jammed with many turns around the screw-shaft between the hub 
of the propeller and the end of the sleeve through the boat's storn ; the cable was also 
par ted. 

The following intervals of time were consumed by the torpedo-boat in passing 
between the quartor-mile stakes on this occasion i 

BLiL 

First quarter mile ^ 2, 12" 

Second quarter mile 3. IH 

Third quarter mile 2.1^ 

Made the three-quarters 6.4*> 

This is at the rate of 6w60 (six and six-tenths) statute nules per kout. 

Mays. 

The torpedo-boat being ready for another speed trial, the board met at 1.30 p. m.,and 
proceeded from the navy-yard in the United States tug Rescue, toward the raeaeurvd 
course of Giesboro' Point. The Rescue's davits had been shored up, and the torpedo- 
boat was hoisted by them, she hanging just clear of the water. 

A^ hile running down toward Giesboro', Mr. Lay informed the board that be bad onh 
cable enough in his torpedo-boat to allow her to run one and a half miles. Ue ab!> 
stated that the cable in the boat was heavier than that which had been used on the 
occasion of the former triak 

Arrived at Giesboro', tf^e steering signal was planted and the Rescue onclMred josd 
above the northernmost end of the measured course. 

The torpedo-boat was lowered and prepared, and started upon her apeed-trial ; the 
tide running ebb about one-quarter knot per hour. 

The boat was coursed by Commander Sicard, and steered and managed by Lieotenant 
Bradford, at Mr. Lay's request. She ran about one hundred yards and stopped ; exam- 
ination disclosed the fact that her cable was broken; having been foulea by the pro- 
Seller. Many jamming turns were taken around the screw-shaft, between the propelltf 
nb and stern of the boat. 

She was brought back to the Rescue and hoisted clear of the water ; the fonled cMt 
was cut away ; and the remainder^ or good part of the cable,^wa8 pcoperly coiitaectfe6 
aud tested V 
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The boat then started npon her speed-trial, and ran down the measnred course, (three- 
foarths of a mile,) steering very well indeed. Oo passing the three-qnarter stake she 
was stopped ; and after being turned by Mr. Lay's assistants, started on her return run. 

After moving about one hundred yanls she stopped ; and examination showed that 
the cable was again fouled around the propeller ; many turns were taken tiehtly about 
the hub and stem of the boat, and the cable was parted as before. The trial being con- 
cluded for the day, the torpedo, &c., returned to th jnavy-yard. 

The following intervals of time were consumed by the torpedo-boat in passing between 
the stakes : 

m. B, 

First quarter mile in A 2.16 

Second quarter mile in 2.09 

Third quarter mile in 2.14 

The three-quarters made in 6.39 

This three-quarters of a mile was made at the rate of 6.77 (six and seventy-seven 
hundredths) statute miles per hour, including a slight current in favor of the boat. 
There was no wind. 

May 6. 

The torpedo-boat being reported ready for another trial, the board assembled at 11 
a. m., and proceeded from the navy-yard in United States tug Rescue to the course off 
Giesboro. Mr. Lay stated to the board that the boat's cable was not sufficiently long 
to admit of a run of over one and one-half miles. 

By his request Commander Sicard coursed and Lieutenant Bradford steered and man- 
aged the boat. The tide was running ebb at the rate of one-quarter knot per hour. 

On this occasion a run of one and one-half miles was successfully accomplished, the 
cable being apparently exhausted just as the boat completed the distance. At the 
three-quarter mile stake she was turned by hand as usual. She started on this trial 
very well, indeed, answering her helm quickly, and was perfectly under command. As 
usual she required the port-helm Irequently, and heeled to port about five degrees. 
The fact of her requiring the port-helm frequently is not a point of very special im- 
Xiortance in her management, though, of course, she would be more perfect if it was 
corrected. 

The following intervals of time were consumed in passing the stakes on this occa- 
sion. There was no wind : 

Eunning down. 

m. s. 

First quarter mile 1.50 

Second quarter mile 1.54 

Third quarter mile 2.09 

Returning. 

First quarter mile 2.28 

Second quarter mile 2.33 

Third quarter mile 2.26 

Total 13.16 

The boat accomplished the run down at the rate per hour of 7.36 statute miles. 

The run back was accomplished at the rate per hour of 6.18 statute miles. 

The whole run (one and one-half miles) was accomplished at the mean rate per hour 
of 6.78 statute miles. 

In the second and third trials the principal difficulty was a very simple one and 
apparently easily remedied, as the fouling of the propeller by the cable was obviated 
i« the last trial by a simple extension of the cable hawse-pipe to a point just abaft the 
propeller. 

Ordnance Office, Navy-Yard, 

WaahingUm^ J). C, Decetnher 14, 1875. 

8iR: I beg leave tosabmit the following report on the "Gardner gun,'' 
which has been eabjected to trial at this department agreeably to your 
endorsement on the bureau's order of November 30, 1875. 

The gun referred to is very simple in construction, consisting of a 
strong steel frame, in which are inserted two rifle-barrels, the chambers 
of which are fed by two simple and strong steel locks, which receive 
their motion from a double cam operated by a hand-crank. Each lock 
is furnished with a simple strong steel hammer actuated by a stout main- 
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spring. The locks and cam are inclosed in a bronze box which occapies 
the rear end of the machine. 

Cartridges are fed to the gnn through the npper side of the bronze 
box, and drop from the feed-case into a lodgment in rear of the bar- 
rels. The rate of feed is controlled by a conple of levers, {jast under 
the feed-ports) gearing witluthe forward ends of the lock-plangers by a 
simples series of stnds and bevel edges, in snch a way as to open the feed 
when a plunger is withdrawn, (thereby allowing a single cartridge to 
descend,) and closing it off as the plnnger advances to push this car- 
tridge into the barrel. This arrangement is intended to prevent the 
crowding of cartridges toward the chambers, which in machine-gans 
sometimes leads to jamming of the mechanism. 

The feed-case is a simple rectangular box, of thin wood, with tin par- 
titions dividing it vertically into four passages ; it is fitted with a sliding 
tin bottom and holds forty cartridges in four columns, one column having 
access to each of the two feed-ports at the same time; the two other 
columns being stopped off by the tin bottom. When the first two 
columns are exhausted, a lateral movement of the case brings the 
remaining two columns over the feed-ports, and opposite the holes in 
the tin bottom. 

The feed-case is about eight inches high. Alt. mate columns of car- 
tridges feed at the same time. 

This gun fires Burdan cartridges, caliber 42. 

The feedpoi'ts are not correctly placed as regards the rear of the bar- 
rels. This being the first gun manufactured, the ports (by a mechani- 
cal error) were not so situated as to give a vertical drop to the cartridge 
from the feed-case into the mechanism. This perhaps places the piece 
somewhat at a disadvantage as regards smoothness of feed. 

The trunnions of the gun rest in a saddle which is connected with a 
tripod in the ordinary way, giving motion in horizontal and vertical 
planes. There is no traversing arrangement attached; and I learn 
that none is yet designed. 

On the morning of December 2, the gnn was set up in the ordnance 
finishing-^hop and its mechanism explained. It was then easily car- 
ried to the experimental battery by one man, (another carrying the 
tripod.) After being set up near the edge of the water, and depressed 
about fifteen degrees, the piece was fired 1,200 rounds. 

While delivering this fire the gun stopped five times ; the stoppages 
lasting from six to thirty seconds, and being in each case due to imper- 
fection in the feed-arrangements. In order to clear the mechanism it was 
usually necessary to throw back the cover from the locks, when the 
whole internal mechanism is easil3" seen, and the cartridges in the guides 
can be taken out by hand very readily. 

Besides the stoppages above enumerated, there occurred one more 
serious, (lasting two minutes fifteen seconds,) which was due to the in- 
trusion of a piece of lead from the bullet into the extractor recess cot in 
the upper part of the rear face of the left barrel. This lead prevented 
the hook of the extractor from entering its recess to take hold of the 
butt of a cartridge-shell ready to be withdrawn. 

The lead was removed from the extractor recess by the point of a 
knife-blade, the mechanism (as before remarked) being wholly ex- 
posed on raising the cover. 

The firing ceased, for the morning, at 1,200 rounds^ the gnn having 
averaged 111.4 shots per minute, (including stoppages.) 

In one minute 153 shots were fired, and in three minutes 400 shots: 
this included several of the above-mentioned stoppages. 
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Toward the close of this practice, the barrels became greatly heated, 
passing to a blue color; paper ignited readily when placed between them. 
The heat did not afifect the working of the piece and did not extend to 
the breech-mechanism. 

On the afternoon of December 2, 1,920 rounds were fired. Cartridges 
jammed in feeding fifteen times, causing stoppages ranging in duration 
from ten to thirty-six seconds each. Besides the above, one shell failed 
to extract, cansiug a stoppage of one minute, and a lock was shifted 
twice, causing stoppages amounting to three minutes thirty-seven sec- 
onds. The locks were also oiled, with a stoppage of fifty-four seconds. 

The barrels a great deal of the time were at a blue heat and ignited 
paper readily. The working of the gun was not affected. 

The shifting of the lock the first time was not strictly necessary, but 
was done at the desire of Mr. Gardner. The new lock not having been 
oiled, soon worked a little stiff, and showed some slight wear at the 
)>oints where the bearing faces come in contact with the cam. Subse- 
quently the first lock was replaced after having been lubricated with 
tallow. It worked admirably during the rest of the trial. I am in- 
formed by Mr. Gardner that these locks aud&e cam are made, of soft 
steel. 

This afternoon the gun averaged 73 shots per minute, including stop- 
pages ; the latter averaging in the aggregate to 12' 13'' in the space of 
26' 20". The piece was not, however, running on speed. 

Six cartridges were recovered, from nnder the gun, struck by the fir- 
ing-pin but not exploded; a few of these on being passed through a 
second time were discharged. 

Twelve cartridges were picked up which had not been in the barrels 
of the piece ; these were probably dropped during the various stop- 
pages while the feed was being cleared. 

The fifteen stoppages due to jamming of cartridges in feeding were 
all caused by the cartridges entering the breech-mechanism bullet 
down. 

The intention of the inventor was to have had these cartridges drop 
into the mechanism with their axes approximately parallel to that of 
their barrel. This object was defeated partly by the nature of the cart- 
ridge, (the Bcrdan, which has a bullet of less diameter than that of the 
powder-charge,) partly by the manner of stowing these cartridges in 
the feed cases, (the upper ones naturally inclining bullet downward,) 
and partly to the fact that the gun was tired at considerable depression, 
which naturally caused the points of the cartridges to crowd toward 
the forward lower part of the feed-case. Their axis showing thus : 

As the cartridge is released from the feed and is met by the advanc- 
ing plunger the position of its axis is unfa- 
vorable to proper loading, and the result is 
frequently a jam, as shown in the sketch. 

Mr. Gardner concluded to make an altera- 
tion in some of his feed-cases, with the 
object of preventing the cartridges from 
working toward the forward side of the 
feed-case when the gun is fired at a depres- 
sion. For this purpose he soldered four 
wires on the inner sides of each compart- 
ment in the feed-case in such a manner as 

to catch the flanges on the butts of the cartridges, thus holding them 
toward the rear of the case and allowing them to descend toward the 
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feed-ports without sliding forward. This arraugement was somewhat as 
shown in the annexed sketch. 
On the afternoon of December 3, the gun was again fired at the wa- 
ter's edge. The guu was depressed 
about 20O, and 1,100 rounds fired. 

The new arrangement of the feed- 
case was found to be an improve- 
ment, but did not entirely prevent 
the entry of the cartridges into the 
piece bullet first, and consequent oo 
caMonal jamming. Eight hundred 
rounds were then fired with the gun 
about 4P elevation, but the feed did 
not show very material improvement, 
and at no time this afternoon could 
more than 200 rounds be fired without a stoppage, which, however, only 
lasted irom 10 to 20 seconds. 

The same lock that gave trouble the previous day commenced to work 
stiffly during this last trial. It was taken out, rubbed with emery-paper, 
and replaced, (after being tallowed.) 

It worked smoothly during the rest of the trial, at a rate of speed 
much exceeding 200 shots per minute. When running at speed, the 
empty cartridge shells (after extraction from the barrel) are liable to be 
caught by the advancing plunger, before gravity has had time to draw 
them down clear of the mechanism. This fault could probably be ob- 
viated by increasing the throve of the cam, thus causing the locks to 
travel farther, and giving more time to the descending shell. It will be 
observed that most of the defects discussed in the foregoing report are 
due to the defective feed, and can, I think, be remedied without much 
difficulty. The wear on the locks and the limited throw of the cam are 
defects in the gun proper, and are also probably easily remedied. 

I regard the performance of this gun as very remarkable, and its 
strength, lightness, and extreme simplicity as most admirable. It seeois 
only to require a little improvement (mostly in the feed) to make it all 
that can be desired in a machine-gun. 

It will, of course, be understood that in a piece which loads and ex- 
tracts with such extreme rapidity, the cartridge-shells must be of the 
best quality, both as regards material and workmanship. 

In extraction, particularly, there would be a great risk of tearing the 
butts entirely off a weak cartridge-shell, when the next round would 
stop the gun. 

I am, sir, your obedient servant, 

MOXTG. SICARD, 
Commander^ and Inspector of Ordnance. 
Commodore T. H. Patterson, 

Commandant Navy-Yard^ Washington^ D. C 



Ordnance Office, Navy- Yard, 
Washington^ D. C, February 11, 1876. 
Sir : Agreeably to your indorsement on an order from the Bureau of 
Ordnance, dated January 31, 1876, I beg leave to report as follows re- 
garding an examination and trial of the Bailey machine-gun. 

This piece was presented by its projector, Mr. F. L. Bailey, of Indian* 
apolis, Ind. In general external appearance it somewhat resembles 
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tbo Gatling, having its barrels grouped aroand a central shaft, and 
steadied in circular disks toward each end, in the same manner as the 
well-known machine-gun referred to. It is, however, very different from 
the Gatling in its mechanism and mode of feeding and extraction. 

The piece presented for examination is small in size, being only in- 
tended as a preliminary model for the purpose of showing the working 
of the system. The caliber is .32 inch. 

The mechanism will be best understood by reference to the accom- 
panying figures. 

When the center-shaft (a) is turned, the barrels, while revolving 
around this axis, also move backward and forward in a longitudinal 
direction by virtue of their engagement with an inclined flange or cam ; 
very much in the same way as a similar motion is communicated to the 
locks of a Gatling. The barrels have* of course, sufficient play iu their 
bearings (cc) to admit of such motion, (and also of increase of diameter^ 
due to heating,) and they are turned cylindrically for the length of their 
travel. In the figures , the upper barrel is not the firing-point, and 
the cartridge-shell is completely extracted from the one just below the 
line of the central shaft. 

The plate turns with the system and carries the firing-pins near its 
periphery, one being opposite the rear of each barrel. Every alternate 
pin, as it arrives at the firing-point, x, Fig. 1, is struck by one of two 
lock-plungers, secured into a single box, which is inserted into the 
breech cover in rear of and in a prolongation of the axis of the barrel, 
which may be at the firingpoiut. This constitutes the only lock in the 
guu. A rough sketch of these lock-plungers is here given, and will 
sufficiently explain their mode of action. (Fig. 2.) 

They consist of two flat pieces of steel, with shanks on the rear ends. 
These shanks serve as guides to the spiral springs which drive the 
plungers forward when the studs a a are alternately released from their 
contact with the flanges of the cam-cylinder b ft. Fig. 6, (appended.) 

The cam-cylinder is a simple and strong barrel, (Fig. 5, b ft,) firmly 
secured to the center-shaft, just in rear of the diaphragm o. It carries 
on its surface two separate sets of *' sections of screw-threads,'" having a 
quick pitch. Each set of threads (or cam-flanges) as brought around 
by the revolutions of the central shaft engage successively with the 
studs on its lock-plunger, each set of flanges always working its own 
plunger. 

As the cam-cylinder trayels around^ the flange that is engaged with 
the stud of a lock-plunger forces it back, until (the end of the flange 
being reached) the stud is released, and, actuated by its spiral spring, the 
plunger is driven forward against the firing-pin. 

The plungers are seen from the side in the figure, (5, a a,) and the 
uianner in which they are alternately released and drawn back by the 
action of the flanges on the revolving cam-cylinder will be apparent. 

As each plunger is being drawn back, (after striking,) the motion of 
the center-shaft brings around another barrel, and presents it with its 
liriDg-pin in position to be struck by the other plunger as soon as this 
latter is released. 

The plan for feed of cartridges and extraction of shells is novel. 
Secured on the central shaft, just forward of the firing-pin plate, and 
inside of the circle formed by the rear ends of the barrels, is a cylinder 
of wrought iron, having its surface indented by recesses, the general 
direction of which is parallel to the axis of the center-shaft. 

These indentations are intended to engage with flat pieces of brass of 
similar shape which are riveted to the under side of a leather helt^ the 
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pitch being made the same as that of the indentations on the cylinder. 
It is evident that if the first of these fiat pieces be engaged with an 
indentation on the cylinder and the center-shaft be turned from left to 
right, the belt will pass over the upper side of the cylinder in the same 
direction. (Fig. 5, d.) In short, the belt is a kind of flexible rack, 
running over and actuated by a pinion. 

Forming one with the rear end of each tooth on the belt, and standing 
up at right angles to its surface, is a brass socket for the reception of 
metallic cartridges. (Figs. 4 and 5.) The pitch of the gearing thus far 
described is such that the distance between successive axes of the 
metallic cartridges (when placed in these sockets) will be just equal to 
that between the axes of successive barrels of the gun. 

The sockets are conical on the^exterior, and are bored through to 
receive the metallic cartridge, wflich is pushed in from the rear, the 
flange of the cartridge fitting into a recess cut into the rear face of the 
socket. A small portion of the cartridge-case and the whole of the 
bullet project beyond the forward end of the conical socket. (Figs. 4 
and o.) When the cartridges have been placed in the sockets, the former 
stand with their axes parallel to the upper surface of the belt, and per- 
pendicular to the direction of its length, on the loading (or left) side of 
the gun. This places them in prolongation of the axes of the barrels 
and just to the rear of the latter. 

The rear ends of the gun>barrels are bored conieally to fit neatly over 
the belt-sockets e, Fig. 5. 

As the center-shaft is revolved, the belt, loaded with its cartridges, is 
drawn up and over the indented cylinder, a cartridge coming opposite 
the opening in the rear of each barrel in succession. The barrel-cam 
causes the barrels on the left or loading side of the piece to move to the 
rear, and as the gun revolves, each barrel in succession gradually covers 
its loaded socket. By the time any particular barrel has reached the 
highest position in the gun e. Fig. 5, it has received the corresponding 
socket and cartridge entirely within its breech, and the butt of the car- 
tridge is backeil up in rear by the tiring-pin plate. 

Everything being now in place and secure, one of the lock-plungers 
is released (by the lock-cam cylinder) and strikes the firing-pin, explod- 
ing the cartridge. This takes place, as before remarked, at the highest 
point that each barrel can reach in its revolution around the center- 
shaft. If the revolution of the center-shaft be continued the barrels 
will come successively to the firing-point, covering the sockets, and being 
struck by the alternate lock-plungers, as before described. So much for 
the loading and firing. 

After the bullet has left the barrel, the latter is urged to the front by 
its cam, and, as the gun revolves, gradually uncovers the cartridge- 
socket, with the empty shell still remaining in it; when the socket is 
completely unmasked, (which occurs at a quarter revolution from the 
highest point, (Figs. 1 and 5,) the belt no longer follows the surface of 
the indented cylinder, but runs vertically down tjward the ground, 
laden with its empty cartridge shells still remaining in their sockets. 
Thus extraction is completed as far as the gun is concerned, it still 
requiring to be completed as far the belt is concerned, either by hand 
or by extracting and reloading machinery, which latter was not shown. 

A belt can be made of almost any convenient length, and the head of 
one can be readily hooked to the end of that already working through 
the gun, thus keeping up the fire, I should think, without difficulty. 
The experiments in this direction were limited, as the exhibitor had^at 
a few short belts, none holding over one hundred rounds. 
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The belt is readily introduced into tbe gnn on the left sjde, and the 
whole feeding and firing mechanism is concealed by bronze hinged covers 
when on ordinary service. By throwing these back, however, all the 
working parts become at once plainly presented to view. The crank 
cannot be turned backward while the breech-covers are down. 

This gun is much more simple than the Oatling, having fewer parts, 
but it is not as simple as the Gardner gun, though it would seem 
not much more likely to get out of order than the latter. In this last 
respect both are superior to the Gatling. 

Tbe principal advantage of the Bailey over the Gatling gun consists 
in the simplicity of the lock mechanism. It does not seem probable 
that any amount of firing would injure the lock, and even if it were to 
break, it is but the work of a moment to insert another one. 

The locks of the Gardner are simpler than those of the Bailey gun. 

I do not think the play allowed the barrels in their disks would 
seriously affect the accuracy of fire, as far as the demands of ordinary 
service are concerned ; but such an arrangement of course results in a 
system, as a whole, not quite as rigid as that of Gatling, but still quite 
strong enough. 

Nearly the whole mechanism of both the Gardner and the Bailey is 
exposed to view on raising the breech-covers, and in this respect they 
are superior to the Gntliug. 

The feed and extraction are, however, the leading peculiarities of the 
Bailey gun. In these respects it is wholly different from any piece that 
has yet been presented at the Department for trial ; and as far as the 
experiments were conducted here, both of the operations referred to 
seem to be effected with certainty. But the number of rounds fired 
(about 300 in all, never more than 100 at a time, and usually only 25) 
was of course wholly insufficient to base any decision upon regarding 
the primary point — certainty of action, 

Mr. Bailey was allowed to fire as much as he desired, with the limited 
amount of belts he had, and I explained to him that no decision of 
value could be arrived at short of the expenditure of many thousand 
rounds ; but not being prepared for extended firing, he did not desire 
to proceed any farther. 

The test that was made for rapidity of fire was, however, truly as- 
tonishing, 100 rounds having been fired in about six seconds, the gun 
appearing to be almost in a continual blaze. The whole number ran off 
smoothly. 

It would remain to be seen whether when using these belts any shrink- 
age (from wetting or otherwise) would so alter the ''pitch" on the belt 
as to seriously derange the feed. The inventor told me that he had 
tried that experiment thoroughly, and had found that the shrinkage of 
leather was not sufficient to affect the smoothness of the feed. If the 
gun should ever be presented for regular test, this point, regarding 
shrinkcufe or stretch of the leather belt, would require to be thoroughly 
tested. 

There was no mechanism shown for removing empty shells and insert- 
ing tvQsh cartridges in the belt<s. This operation of course must be per- 
formed, probably at the caisson, though there would be no difficulty in 
carrying several thousand rounds in belts. The belts look somewhat 
expensive, but when made by machinery could be produced cheaply no 
doubt. 

The particular piece under examination was not manufactured by a 
regulaf gun-maker, and consequently did network smoothly in all it^ 
X>arts; but that imperfection is of course easily remedied. As regarcTs 
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tsimplicity of roecbanism, this gon stands between tbe Oatling and tbe 
Gardner; and if the feed should prove to be certain in its action, (and 
1 have no evidence that it will not,) the gun would hold that position 
in all respects. 

I am, sir, your obedient servant, 

MONTG. SICARD, 
Commander J and Inspector of Ordnance. 
Commodore T. H. Patterson, 

Commandant 



Naval Experimental. Battery, 

AnnapoliSj Md,^ October 3, 1876. 

Sir: In obedience to orders of the Bureau of Ordnance, dated Sep- 
tember 30, 1876, convening a board to witness the trial of the Lowell 
battery gun, the board met at this place at 10 a. m., October 3, 1876. 
In addition to the board there were present, Col. J. G. Benton, Army 
Ordnance ; Captain W. N. Jeffers, Chief of Bureau Navy Ordnance, and 
Lieut-Commander F. Pearson, United States Navy, also several oflBcers 
from the Naval Academy, 

The gun was iirst inspected, its working-parts and mechanism being 
fully explained by Mr. Farrington, its inventor. 

In view of the elaborate report on this gun, made by Commander 
8icard in February last, we do not think it necessary to describe all ite 
details, except where we find essential changes have been made. 

There have been two new features introduced since last reported on; 
these are, first, the method of feeding the cartridges, and second, a new 
lock, firing by direct pressure^ instead of striking the base of the car- 
tridge, as in the usual method. 

We will proceed to describe these features in detail. The ** feeder'' 
(see Fig. 1) consists of a nearly square iron tube, firmly set in a socket 
directly over the " carrier-rolls.'' It stands upright, and can be re- 
moved if necessary by loosening a set-screw at its lower end. This 
tube or feeder is sufficiently high to hold thirty cartridges, the number 
contained in two of the paper cases, hereafter described. It has a slot 
in its forward side extending its whole length, of a width slis^htly greater 
than the diameter of the cartridge. It also has on its interior, and 
opposite each other, two narrow longitudinal grooves of a width and 
length slightly greater than the flange of the base of the cartridge. 
This tube is open, and slightly trumpet-shaped at its top to facilitate 
the introduction of the cartridge. If one or more cartridges be intro- 
duced into the '* feeder," with the flange of the cartridge entered into 
the parallel grooves, it will of its own accord drop to the bottom, pi^ 
eerving its original horizontal position through its whole descent, pas^^ 
ing out of the feed-case at its bottom and entering the '< carrier- rolls* 
in the proper position to be entered into the barrel by the advancing 
lock-plunger. Fig. 1 shows roughly this feed-case with a cartridge 
at the bottom. In the socket which holds the feeder is a ^^stop," {L, 
Fig. 1) with a milled head, normally held back by a spiral spring, that 
allows the cartridge to fall. Whenever the operator wishes to cut off 
the feed, he pushes in this '' stop,'' turning it slightly to the left, it be- 
ing held in that position by a small pin (B) entering a slot. 

The cartridges were supplied in paper cases, each case containing tif- 
(een cartridges. Figures 2 and 3 show the cases, empty and fillefl. The 
case is made to hold the cartridges in a single row, each cartridge bar- 
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ing a compartment to itself; the bullet and aboat one third the shell 
being entered in the paper case, so that the latter, when filled with cart- 
ridges, holds them firmly with their bases and flanges in the same plane; 
the whole fifteen cartridges being readily entered into the "feeder"; 
this being done, the cartridges being held by the flanges entering the 
two parallel grooves, already mentioned, the paper case is pulled away, 
leaving the cartridges free to descend to the "carrier-rolls." 

As the paper cases are prepared and filled with cartridges at the fac- 
tory, the ammunition goes to the gun ready for use without any other 
preparation, doing away with the operation of filling feed-cases previous 
to using the gun; and, in fact, doing away with the shifting feed-case 
altogether. The ])aper case is also a neat and secure way of packing 
the cartridges for general transportation, and being inexpensive, is 
thrown away as soon as the cartridges it contained are placed in the 
permanent feed case or " feeder." 

The pressure-lock is shown in figure 4, and was used during a portion 
of the trial. 

The firing by pressure is based on the fact that, in manufacturing the 
cartridges, a certain amount of pressure is always applied to the fulmi- 
nate sufficient to explode about one in twenty. This is done to make 
the cartridges sufficiently delicate (consistent with safety) to insure 
explosion. If this pressure should be increased to a known point, in- 
stead of one in twenty exploding, they would all do so. This is, in 
reality, what is done by the pressure-lock, the firing-pin exerting a 
pressure^ instead of striking a hlow^ doing away with the necessity of the 
usual spiral spring. The one used in this trial did not operate with as 
much certainty as the percussion-lock; but it being an "afterthought," 
as regards this gun, some of its parts, particularly the lug which receives 
the pressure from the cam, are not as strong as they otherwise would 
be. Five hundred and fifty rounds were fired with it, fifteen of which 
failed. The small spiral spring on the firing-pin is to keep it always 
back, clear of the face of the lock-plunger. While using the pressure- 
lock, this spiral spring was removed; the cartridge itself pushing back 
the firing-pin, as it was carried down by the rolls. This was done at 
the suggestion of Mr. Farrington, who stated that the spring was not 
at all necessary, and that the firing-pin could easily be arranged to 
withdraw to the rear by a positive motion. 

The double extractor used in this gun, (C, Fig. 4,) locked by a pos- 
itive movement of the shoulder on the plunger A, Fig. 4, not de- 
pending on its own stiffness or spring, is a very valuable feature; in 
fact, next to the feed, we may say its most valuable feature. For after 
all, what is a machine-gun but feeding, firing, and extracting ! These 
three operations, working as they do in this gun with an almost absolute 
certainty, leave little to be desired. The cartridge being grasped on 
both sides by the double-extractors, slightly above its horizontal diame- 
ter, allows it to be readily removed from them by the "carrier- rolls," 
which positively carry the empty shell down — it not depending at all 
upon gravity until it is clear of the gun. 
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The following is a record of the firing: 



Time. 



Gommeneed firiog. two laborers work- 
ing gun. 

RhifteJ barreirt 

Fired for rapidity; spring-lock tued, 
bat the erauk was not tamed as fast 
as it might. 

Fired for rapidity, Lieutenant Com- 
mander Peunton at crank, Qunner j 
WalHh feeding. ' 

Cleaned parts with alcohol ' 

Laborers turning crank for rapidity... i 

Laborers took the mechanism apart 
and cleaned it { 

Commenced tiring for endurance, and 
to see if heating would affect the I 
partii; spring lock as<>d. laborers i 
turning. Gunner Walah feeding. 

Shifted barrels 

Shifted barreU and changed elevation 

Shifted barreU 

Shifted barrels 

.Shifted barrels and resighted 

Finished 



k. m, ». 

lb 40 00 



10 43 00 
3 3 



53 



Recommenced, after cleaning tbe parts 
and barrels. The object being to see 
whether the firing of a number of 
fhots would foul or beat sufficiently 
to affect action. 

Shifted barrels 

Feed delayed at 



U 23 10 



11 24 32 

11 26 ^9 

11 28 40 

11 21) 50 

II 30 59 

11 31 40 



11 52 53 









Remarki. 



150 



500 



300 



I 



Miss-fires probably dne to eaztidgea, as 
the caps were pierced. 

Gun worked smoothly, extractiDg well 
The \tL*X cartridgv Jammed, bat wa» 
cleared and exTracted by forcing cfaak. 
No delay. 

Worked wmootbly; barrel hoteaoagb 
scorch, bat not to light paper. 



300 
375 



I Worked well ; no jamming. 
.. I No difficulty. 



390 





'""'360 




375 


315 ■ 


285 






375 11 f 



Worked smoothly ; delay 5 i 

Delay 15 seconds. 

Delay 5 seconds ; working smoothly. 

Delay 4 seconds. 

Delay 40 seconds. 

Results : Contiunous firing of 2,100 shots 
In 8 minutes ."M) seconds, conntlog all 
delays ; no particular rapidity dckiivd. 



11 54 08 
II 55 06 



375 



II 55 38 
11 .57 00 !l 
11 58 10 1 1 

11 50 25 I I , 33J, 

12 00 00 I v»''»» 



Shifted barrels and changed elevation. . I 

Shifted barrels I 

Shifted barrels ., 

Shifted barrels 

Stopped to cool, and to see whether tbe 

r.old residuam would Interfere with ' { 

firing. 

Recommenced without elaaning ; same I 12 7 30 | 
lock. (Mpriug.) Maximum depreSMion ! < 

about 35°. ! 



300 



Jammed. 



Started again . 
Shifted barrel . 
Shifted barrel . 
Shifltd barrel . 
Shifted barrel . 



A shell bunt In cirrler rolls. 



12 8 10 . 




12 9 30 ! 
12 9 50 1 
12 U 53 ,. 


1,200 

* 


12 13 45 


12 15 20 i 


12 16 4 



Readyto start I 12 17 02 ,) 

Startedagain j 12 18 00 I S 

Stopped I 12 20 00 ) 

Tried the traversing gear 1 15 00 

Tried preisure lock without the spring . I 55 00 



600 



300 



30 



Delay 6 seconds. 

Feed went on after farcing a littlo oa 
crank, probably dne to a bad shell 
delay 10 seconds. 
Delav "JQ seconds. 
' Delay 4 seconds. 
Delay 10 seconds. 
Delay 6 seconds. 
< In firing, the elevation was nofloed t* 
increase gradually, but thb was ffo«»d 
dne to the sinking of the leg of the tri 
pod In the ground. 
The firing-barrel was found to be hoi 
enough to char paper ; the next hmrvti 
to come Into action could allow thr 
hand to touch ic without baraieg. 
Opened cane and found t^hfll (marked Ne. 
I) Jammed; backed crank aad took H 
out. 

Delay 1 minute. 

Delay 37 seconds. 

Delay 19 seconds. 

Delay IS seconds. 

The barrels seemed to shift badly. b«i 
wan found that If the crank wa« ia tte 
right place the shifting gear woold wot* 
as at first. 

This was a hang fire, and the sMl ii 
marked No. 2. It was Dccessarv te 
back the crank and pick the shell ma 
the flutes after remoTlnrlock aad mam 
roll, which was easily done. 

r Six hundred shots were fired thrasigfc 

) last barrel. It was hot enough to c*^ 

\ ily light paper ; but the shlltiag gesr 

1 worked easily. 

Worked very well, dhpersfaig the shest 
evenly. The handle to alter the d» 
persion aecompli»hed Its object. 

Fired slowly, and worked welL 
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Time. 


It 

II 

160 
J 420 





Remark!. 


Commeoced rapid flrlDg with fame 

Jammed 


L m. «. 

1 57 32 
156 00 

2 I 30 

2 20 

2 6 10 

2 9 20 
8 11 15 
2 14 40 


§ 
.5 

6 


Shell marked No. 3 had burrt In the 


Recommenced ........................ 


rolls— probably a hancr-fire; a portion 
of the shell and the bullet were left in 
the gun. The firing might have gone 
on in 40 seconds, but the part« were 
taken out of the barrel with little dif- 
ficnlty. 


Jumined - 


Went ahead after a little forcing on the 
eraok. 


Put In spring-lock, having cleaned the 
mfcbanUm ; (thU cleaning was done 
with dilcdhol and a rug ) 

Rhlft^'d barrfU 


450 
450 
495 




Delay 7 seconds. 
Delfqr 6 seconde. 


ShlfVed barrels 


Stopped 






Total 


9,875 











Nine thousand eight hundred and seventy-five rounds were fired alto- 
gether during the day, the crank being worked and the cartridges fed 
by two colored laborers who had never seen the gun until brought to 
the battery. They also readily dissected the gun — removing th^ three 
parts, lock and two carrier-rolls, the only parts liable to any derauge- 
ment, or that mght require cleaning. 

In order to test the working of the feed when firing at a depression, 
the gun was depressed 35^, in which position twenty one hundred rounds 
were fired, the feed working as well as when fired level. 

Two cases of hang-fires occurred, the cartridges exploding after or 
while being extracted ; but being still inclosed in the " flutes" of the 
strong ^' carrier-rolls," no damage was done to the mechanism. In one 
of these cases the bullet remained in the barrel, but the barrels being 
lifted into the position shown in Fig. 5, it was readily backed out with 
an ordinary cleaning-rod. The firing could have been continued by 
shifting to another barrel, without attempting to remove this bullet, 
though it was removed in forty seconds. These cases of hang-fire be- 
ing probably the result of defective cartridges, and not due to the gun, 
are only noticed to show the advantage of the " carrier-rolls ;" they 
being made of steel are not easily injured, even by a cartridge explod- 
ing between them. 

In the afternoon the gun was removed from the butt to a point nea^r 
the bay, and two hundred rounds were fired over the water, the object 
being to show the effect of the fire when using the traversing-gear, 
(which is full illustrated and described in Commander Sicard's report, 
Fig. 10.) We recommend the traversing-gear to be so arranged as to 
give a greater spread to the fire, which it will be seen, by reterenee to 
the illastration in Commander Sicard's report, Fig. 10, can be readily 
done without at all altering its design. 

It is the perfection of a traversing gear, because the amount of traverse 
can be regulated from nothing up to the full amount permitted!; so that 
the person operating the gun can spread or reduce the space covered 
by his fire, according as the object approaches or recedes, increases or 
diminishes its front, without stopping the fire. As now arranged, the 
throw of the traverse is only three eighths of an inch, whicb gives but 
SO feet dispersion in a thousand yards. 

13 N 
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In Commander Sicard's report, it is noticed that the heating of the 
firing barrel caused it tojam by expanding against the rear bearing. In 
the present trial this is obviated by allowing a play of three-sixteentbs 
of an inch in the forward bearing, permitting the barrels as heated to 
expand forward. 

After rapidly fixing six hundred rounds from one barrel, it was heatal 
suiiiciently to light pai)er ; but it gave no trouble in shifting barrels. 

The following principal points were i)articularly noticed : 

1st. Feed. — This comprises the feeding-tube and carrier- rolls; the 
former keeping each cartridge horizontal till it is received by the latter, 
the carrier-roll. They are certainly an important addition to the 
mechanism of a machine-gun ; preventing the cartridges from accamu- 
lating before the lock, bringing the cartridge in line with the firing 
barrel, receiving the empty shell as it is withdrawn, and carrying it 
down clear of the gun ; in other words, it receives and takes charge of 
each and every cartridge in succession from the moment it drops into 
the flutes until it is fixed and extracted; all its movements being 
exposed, and acting with certainty. 

2d. Extraction, — The double extractor, grasping as it does the butt of 
the cartridge on both sides, works with very great certainty. This cer- 
tainty is not only due to the fact of the extractors not depending on 
their" spring or elasticity, but to a positive movement being givefi to 
their hooks by a shoulder on the lock-plunger, working on the carved 
portion of their rear ends. Thus the extracting hooks are obliged* to 
retain hold of the flange of the cartridge until entirely extracted, when 
the empty shell is re.adily removed from the hooks by the carrier-rolls, 
as already explained. 

3d. Lockmeehanwn. — The general working of the spring-lock is sim- 
ilar to those used hi the Gatling gun, but is much more accessible ; being 
readily removed, if necessary, in a few seconds. We do not see any 
particular advantage, it' any, in the working of the pressure-lock over 
the percussion-lock. 

4th. Accessibility of parts, — The working parts being exposed by sim- 
ply turning back their cover, allows the mechanism to be at once seen 
and readily removed, and in this respect is as simple as the Ganlner 
gun, and far more so than the Gatling gun ; and, whenever a stoppajr*? 
ma> occur, its cause is immediately seen, and easily remedied. This fea- 
ture of this gun is to be highly recommended. 

6th. Accuracy of fire. — The gun during this trial not being tested for 
accuracy, we cannot say that it is either inferior or superior in this 
respect to other machine-guns. But as it fires all its shots from cue 
barrel at a time, it would not appear to be liable to the irregularity of 
accuracy, which might occur were any of its barrels thrown out of line. 

6th. Fouling.— Four thousand two hundred rounds were fired withoot 
cleaning, an interval of fifteen minutes being allowed to elapse, after 
two thousand one hundred rounds were fired, before the firing was 
resumed ; sufficient time to allow the barrel and working parts to cool, 
and thus harden any residuum that had collected. The gun worked as 
well apparently, firing with the same regularity and rapidity as when 
clean^, up to the end of this trial. 

7th. Loss-motion at firing-point to allow for hang-fires — ^This is a point 
of considerable importance. The shape of the cam which operates tb<^ 
lock is such, that after the plunger has shoved the cartridge into th^ 
barrel, and it has been fired, it continues to be supported in rear by tb« 
cam during a portion of its revolution. This is clearly shown in Cov^ 
mander Sicard's report, (Figs. 3 and 4.) This arrangement is of great 
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value to a machine-gan, where the cartridges are entered and extracted 
from the barrel with such rapidity that hang fires are liable to occur. 

8th. Rapidity of fire, — This gun, firing as it does all its shots from one 
barrel at a time, compares in this respect very favorably, indeed, with 
any niachinegun. Twice during this trial three hundred shots were 
fired considerably within a minute, the actual time being fifty-three and 
fifty-four seconds, respectively. It is proposed by the inventor to con- 
struct a gun with double the number of barrels, making eight, (twol(»ss 
than the Gatling gun,) with two locks, so that a fire of four or five hun- 
dred shots a miiuite can be steadily maintained without being obliged 
to give a too rapid motion to the crank. 

The question of rapidity of tire being well established for all well- 
known machine guns, we think the points to which attention should now 
be given in the trial of a machine-gun are simplicity of mechanism, lia- 
bility to get out of order, and accessibility of parts. In these are included 
the feed and extracting, also durability. We think these points have 
been more highly developed in the Lowell Battery Gun, and its mechan- 
ism brought to a nearer state of perfection, than in any other machine- 
gun with which we are acquainted. 

The shells which are referred to in the " record of firing," and one of 
the proposed cartridge cases, are respectfully forwarded herewith Ibr the 
information of the bureau. 

Very respectfully, your obedient servants, 

A. JS. CROWNI^^SniELD, 

LienienantCommanderj U, 8. JV. 
EDWAKD W. VERY, 

LieutejianU U. 8. N. 

B. H. BUCKINGHAM, 

Lieutenant, U, 8. N. 
Captain William N. Jeffers, 

Chief of Bureau of Ordnance, Navy Department 



Manufacture of wroughtiron tubes for the conversion of Kl-inch Dahlgren 
guns into 8-incA muzzle-hading rifles, and the 100-pounder Parrott rifle 
into a breech-loading rifle tubed with wroughtiron. 

By Commander F. J. Higginson, Inspector of Ordinance. 

The iron for the tubes is obtained from the Ulster Iron Works, at 
Saugerties, N. Y., and is made from the best American pigiron, selected 
from magnetic and hematite ores taken from the mines of New Jersey 
and Lake Champlain. 

Four different kinds of pig-iron are mixed in the puddling-farnace. 

The puddled balls are first passed under a trip hammer, where the 
slag is removed and the ball formed into a bloom. 

This operation is very carefully watched, and balls showing signs of 
any inherent weakness or want of proper puddling are rejected. 

The blooms are rolled into slabs, then cut into short pieces, piled, 
raised to a welding heat, and again rolled into slabs. This [)rocess is 
repeated three times, great care being taken at each piling to preserve 
the direction of the grain, or fiber, of the iron. 

The last pile from which the bar is finally rolled is composed of 17 
slabs, 51 inches long and 7 inches wide ; the top and bottom slabs are 
each I of an inch thick, and the intermediate ones i an inch. 
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This pile is placed in an anthracite farnace, raised to a welding heat, 
and passed through a succession of rollers of gradually diniioishing 
dimensions until it is finally rolled into the bar required for making 
the tube. 

This bar is 18 feet long, and tapers from 4 inches on the outside to 
3^ inches on the inside, and is 3^ inches thick. 

When this bar is subsequently rolled into a coil, the inside next to 
the shaft, 3^ inches, expands and the outside contracts, making it 3^ 
inches square. 

The slabs in this bar stand vertical in the direction of its length, and 
in the subsequent coil-welding, which takes place on the side of the bar 
and ac^aiust the flat of the slabs, they are drawn more solidly together. 

The iron of these bars breaks at a tensile strain of 50,0(K) pounds to 
the square inch, and presents, when fractured, a bright fibrous appear- 
ance, indicating great tenacity of character. 

The operation of making a tube is divided into three parts, viz: 
rolling, coil- welding, tube- welding. 

ROLLING. 

The bar to be rolled into a coil is 36 feet long, two of the orlglDal 
bars being welded together with a tongue- weld. 

This bar is placed in a long furnace and heated by a blast to a good 
red heat, it is then drawn out and rolled around a shaft 6^ inches in 
diameter, and slightly tupering at one end. 

The shaft with the coil upon it is then lifted by a crane from its 
bearings, and the coil slipped off the tapering end; it is received upon 
a flat iron plate, where it is allowed to cool without losing its alignment. 

COIL WELDING. 

The coil to be welded is placed on the end of a long porter-bar, having 
a movable balance-weight on the other end, and laid horizontally in a 
reverberatory furnace. When the coil arrives at a red heat it is taken 
out of the furnace on the porter-bar, and shoved into an iron pipe which 
is canted on its side to receive it, this pipe is made of strong cast iron 
tour (4) inches thick, four (4) feet long, and with an interior diameter of 
fourteen (14) inches; the pipe with the coil inside is then drawn verti- 
cally under an 8ton steam-hammer and given a few light blows to force 
the coil firmly together; it is then replaced in the furnace, and when 
raised to a welding heat is again placed in the pipe under the hammer 
and receives seven or eight welding blows; this welding process is re- 
peated, alter which the coil is allowed to cool. 

This process is considered the most important of the whole operation, 
as any impurities lodging between the folds of the coil before they are 
closed, or too great a loss of welding heat between the furnace and the 
hammer, will prevent a perfect welding of the coil. 

The use of a pipe for coil welding is different from the method pur- 
sued iu England and is thought to be superior. 

TUBE WELDING. 

The welded coils are first bored out sufficiently to detect any flaws, 
and their ends faced and reciprocally recessed for shrinking together. 
The projection or shoulder is slightly longer than the depth of tk 
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rec6Rs, 80 that when the coils are pressed tojijether i i the furnace the first 
welding will take phice in the interior; the recess is expanded nnd 
shrnuk over the shoulder, thus holding the two coils together while 
being placed in the furnace; the joint is then placed in a revefberat^ry 
furnace eighteen (18) inches wide and five feet long, hiving in the center 
a door on each side through which the ends of the coils project, and 
the blast falls only on the joint. 

A cross-head supported by two iron bars is placed against one of the 
projecting ends, while a screw-press of one hundred tons is brought to 
bear on the other end. 

As the joint arrives at a welding heat, the press is screwed up and 
the coils driven into each other. 

Two coils united form a section, and two sections similarly united form 
a tabe. 

When judged sufficiently united, the section is withdrawn from the 
furnace and the bulging around the joint straightened under the ham- 
mer. 

The welded tube is then bored out to within one- tenth of its final di- 
ameter and a cut is taken off the outside. 

It is then carefully inspected, and subjected to a water-pressure of 
one hundred and forty (140) pounds. 

After inspection the tube is put in the turning-lathe and turned down at 
the breech to receive the B tube. 

The B tube is made from a welded wrought-iron coil, constructed in 
the manner already described, and thirty-two (32) inches long and one 
and seventy-five hundredths {V'.75) inches thick; it is shrunk over the 
breech end of the main or A tube with a shrinkage of 0".003, the A 
tube having previously been turned down (l''.75) to receive it. Around 
this reduced portion of the A tube a spiral groove or gas-escape 0''.(»5 
deep and O'M wide is cut, which communicates with a small hole bored 
through the breech when the tube is in position in the gun. 

This arrangement of the B tube and gas-escape is a safety measure, 
the intention beirfg that any fracture of the A tube underneath the B 
tabe sufficient to allow the escape of gas into the groove will imme- 
diately be indicated at the breech of the gun, and give timely warning of 
the danger within. 

A screw-plug, 5''.5, closes the breech-end of the tube and forms the 
bottom of the bore. 

The tube is next taken to the rifling-machine and rifled on the follow- 
ing dimensions, viz: 

Twist, uniform j one turn in forty (40) feet, 15 lands and grooves, each 
0''.83776 wide ; grooves, 0''.075 deep. 

Kifling commences 10'' from bottom of bore. 

After rifling, the tube is fine-turned to fit the gun. 

The dimensions of the finished tube are as follows, viz : 

Length = 131".2; thickness, 2".75. 

Length of bore = 128".2. 

Diameter of bore = 8". 

The Xl-inch guYi into which this was fitted was first bored out to a di- 
ameter of of 13".5, and a thread for the screw-collar cut around the 
mnzzle. 

To this cast-iron casing the tube is fitted, using points and horseshoe 
gauges. The play should not exceed 0".007 at the breech, nor 0".015 at 
the muzzle. 

A small threefold purchase was used to haul the tube into the casing. 
It is secured in the muzzle between the tube and the easing. 
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A small pin, or steadying: pin fi:, is secured throngii the casing and into 
the tube on the side just forward of the trunnions, to prevent the tube 
from turning. 

As til e i)reponderance of the guiis was changed after conversion from 
plus to minus at the base-ring, the axis of the trnnnions was carried for 
ward 1".5, by first turning them down eccentrically and then Uttiug ou 
a composition sleeve. 

The present preponderance is plus 300 pounds at the base-ring, and 
the weight of the converted gun is 17,330 pounds. 

As the converted guns are to be fired with friction primers, the lock 
masses have been removed; the vent-piece, which is ot co|)per 1" in di- 
ameter, is screwed in through the casing and tnbe, and has a nut and 
shoulder on the upper end. 

Froof firing. — The guns when finished were subjected to a proof- firing 
of ten (10) rounds; five (5) of these rounds were with 20 pounds of 
hexagonal powder, and five (5) with 35 pounds — the shot iu each case 
weighing 180 pounds. 

The expansion of the wrought-iron tubes daring proof may be seen 
from the following table. 

The point taken in each gun is 118 inches from the muzzle and aboat 
the center of the cartridge when in the gun. 

The play of the tubes has been deducted : 

No. of jrun. Eulargemont. 1 No. of gnn. EoiArgement 

m")— I 0".016 I 171— 7 (y'MX 

l()6-2 0".0*<i7 I 172—8 0^016 

H')7-:i 0".0l4 I 173— 9 0".02l 

K;-— 4 0".019 I 174—10 0".tr21 

l(ii>~r) 0".018 I 181-11 0".U19 

170—6 0".017 ] Average enlargement 0".0199 

The enlargement in the powder-chamber gradually diminishes toward 
the muzzle, and at distance 08" from it no appreciable expansion can 
be found. VVhere the expandingring takes the grooves, the expansion 
suddenly increases for two or three inches, and then as suddenly de- 
creases. This oiicurs at a distance of 100'' from the muzzle, or 28" from 
the bottom of the bore. 

As the 35 i)ound cartridge occupies 24'' from the bottom, and the shot 
when home is placed close against it, inference seems to be that the 
^hot has a forward movement of 4" before the ring takes the groove* ; 
with a 20-pound charge it would be somewhat more. 

The velocities obtained during proof with Benton's thread veloci- 
meter were as follows, viz ; 

Cbar<;o of powder. Namber of fires. Average initial veloci^. 

•20 ponnds. • 16 l,*i00.0 feet. 

35 pouuds. 23 1,466.7 feet. 

The velocities were taken at a distance of 175" from the muzzle of 
the gun, and with 1^ depression. 
The following table will show the pressure during proof, viz : 

Cl)ar;;e. Number of fires. Average initial pressnrsL 

20 p<mn(lH. 13 20.746 

35 poiuuls. 14 30.080 

As the shot were fired in a butt, no ranges were obtained. 

No flaws or imperfections of any kind were developed during proof. 

Considering that these eleven tubes manufactured for the Nav}' i«rere 
the first of the kind ever made in this country, the success of the at- 
tempt is assuring ; more particularly as it is stated iu an English work 
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that " the difficulty of obtaining a perfect coiled tube was at one time so 
great that two out of every tiiree were rejected." 

Conversion of tlie 100 pounder Parrott rifle into a breechloader, — The 
breech of the rifle to be converted was first cut off at a distance of 1" 
from the base ring and the bore enlarged to receive a wrought-iron tube, 
inserted from the rear. 

The gun was bored out to a diameter of 11".75 from the breech to the 
trunnions, and to a diameter of iO"A from the trunnions to the muzzle, 
tlie larger diameter at the breech corresponding to a greater thickness 
of the tube in that portion. 

A screw-thread for a collar was cut in the cast iron, both at the breech 
and at the muzzle. 

The band was not removed and remains the same as in the old gun. 

The wrought-iron tube fitted to this casing was made of five welded 
coils constructed and united together in the same manner as those for 
tije 8-inch ftiuzzle-loading rifle. 

The two breech or reinforce coils of the tube were made with SJ" bar- 
iron, and the other three coils with 23" bar-iron, and they were all 
rolled on a shaft oJ'Mn diameter; where the reinforce portion of the 
tube ceases, a shodider is rounded off to fit the casing. 

The welded tube after having been bored out to its final diameter, 
(6".4,) was put in the lathe and turned down as nearly as possible to 
the same diameter as the bore of the casing. 

The tube, when finished, has the following dimensions, viz : 

Length 139" 

Leiifjth of re-inforce 4o".5 

Length of »crow-box * 10". 2 

Thickuess of re-iuforce i. 2".675 

Thickness of tnbe from re-inforce to muzzle *2" 

Diftuieter of bore 6".4 

Leugthof bore 128" .7 

In turning the tube to fit the casing the muzzle-end was given a slight 
taper to facilitate its entry ; the gun and tube were then placed in a 
strong iron frame, which consisted of two cross-heads connected together 
by two heavy iron side-rods. 

The muzzle of the gun was placed against one cross-head and the 
tube forced in from the rear by two 30-ton hydraulic jacks supported by 
blocks against the other cross-head ; after the tube had been forced 
home by the jacks, a collar 3^" wide was secured in at the breech, be- 
tween the tube and the casing, and similar one at the muzzle. 

The gun was then put in the turning lathe and the breech-end of the 
tube bored and fitted to receive the breech-plug and Broadwell ring; it 
was then taken to the rifling-machine and rifled on the following sys- 
tem, viz : 

Twist uniform, one turn in 32 feet. 

Twelve (12) lands and grooves, each 8."83776 wide. 

Depth of grooves, 0".075. 

The apparatus for closing the breech of this gun is on the French sys- 
tem, and consists of a steel plug 9" long and 0".67 in diameter, around 
the circumference of which is cut a screw-thread corresponding to the 
one cut around the screw-box in the tube ; the plug and screw-box are 
reciprocally tslotted in three places, so that it can be shoved down to its 
bearings by hand before engaging the threads. 

In cutting the slots on the plug, the outer thread is not cut through, 
and prevents the plug from entering beyond the point where the 
threads will take each other fairly. 
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On the inner face of the breech-plng a circular nose plate is fitted, 
which is held in position by a central bolt which passes through a bole 
in the center of the ping, and is set up with a screw-nut which is re- 
cessed into its out€r surface. 

This nose plate is of steel, and be^rs tightly against the Broadwell 
ring when the breech-plug is ready for firing. 

The vent passes through the center of the bolt holding the nose- 
plate. * 

The inner surface of the nose-plate has been left flush, and a small 
piece of copper sewed to the bottom of the cartridge acts as a gas-check 
in firing. 

On the outer end of the plug is screwed a bronze facing, which con- 
sists of two handles, a leverarm and a movable vent-guard. 

A bronze frame or bracket is hinged -to the rear of the gan on the 
right of the bore, and is so hung that when the breech-plug is drawa 
from the gun it slides directly into this bearer, and is s^ungtothe 
right, leaving the bore clear for loading. 

When the gun is loaded the bearer is swung toward the bore, and 
bringing up suddenly against the gun, the breech-plug slides off into 
the slots, and where it also brings up the lever-arm i^ turned 60^ to the 
right and caught with a spring. 

The vent-guard is so arranged as to be closed by the action df the 
leverarm in unlocking, and remains closed until moved off by hand, 
after the plug is again screwed up for firing. 

The gun cannot be primed until this has been done. 

Conversion of a 100-pounder Parrott rifle into a breech-loader on the French 

system. 

The breech of the 100-pounder to be converted was cut off at the base- 
ring, and the band removed by heating and expanding it in a charcoal 
fire. 

The gun was then bored out for a distance of 68".2 from the base- 
ring, the diameter of the boring being 11".75 for the first, 12".5 and 
8".30 for the remaining distance. 

Around the enlarged portion of the boring a coarse female screw, of 
five threads, was cut to correspond with a screw cut around the outside 
of the re inforce portion of the steel lining. 

This screw is left-handed, so that the tendency of the rifle motion 
(right-handed) would be to tighten the tube. 

The steel tube or lining fitted to this casing was made from an ingot 
of tough cast steel obtained from the Midvale Steel Works, Pennsyl- 
vania. When turned and bored as required, its dimensions were afl 
follows : 

Length '. 58''.2 

Lenetb of re-inforce 12". 5 

Thickness of r«-iuforce 1".^ 

Thickness of tube forward of re-inforoe V.45 

Diameter of bore 6 '.4 

Diameter of screw-chamber 7". 5 

A screw-thread is cut around the outside of the reinforce portion of 
the tubi% which was turned to an exterior diameter 0".001 greater than 
the interior diameter of the casing. 

To fit the tube into its casing, the latter was placed in a vertical 
charcoal furnace, with the muzzle down and the top of the furnace clui- 
ng flush with the breech where it had been cut off', thus leaving the 
bore clear for entering the tube. 
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The heat circulated in the furnace around the outside of the casing, 
and the tube was suspended from a crane over the bore. 

When the casing was sufficiently expanded the tube was lowered into 
the bore and screwed firmly into place. 

I'he old band which had been removed was increased from 27" to 39" 
in length, bringing it forward to within 2".75 of the rimbase. 

The new band was expanded in a charcoal fire and shrunk on the gun 
with a shrinkage of 0".062. 

The gun was then put in the rifiing-machine, and the rifling which 
remained in the original bore was continued onto the tube. 

This rifling was on the following system : 

First increased from zero to one turn in 19' at muzzle. 

Equal lands and grooves each 1".2566 wide. 

Length of bore 138' 

Length of rifling - 124" 

The breech-closing apparatus fitted to this gun is the French screw- 
plug with central fire, the same as that fitted to the 100-pounder Par- 
rott rifle converted into a breech-loader by the insertion of a wrought- 
iron tube, with the addition of a lever, rack, and pinion, to give additional 
power for opening and closing breech. This is done to show the sys- 
tem as applied to heavy guns, but is not necessary for this caliber. 
Bespectfully submitted. 

F. J. HIGGTNSON, 
CommandeTj and Inspector of Ordnance, 



Description of naval Zinch breech loading howitzers^ with instructions for 

their use and care. 



NOMENCLATURE FOR 3-INCH BREECH-LOADING HOWITZER OF 350 POUNDS.— PLATE II 

Gun, 



1. Cheeks. 

2. CbeekfiUets. 

3. Breech-face. 

4. First cylinder. 

5. First fillet. 

6. Second cylinder. 

7. Second fillet. 

8. Chase. 

9. Rimbasee. 

10. Trunnions. 

11. Muzzle-face. 

12. Elevating lug, (with slot, pin-hole, and 

pin.) 

13. Bear sight-bar. 



14. Sight thumh-screw. 

15. Trunnion-sight. 

16. Cheek-hinge. 

17. The screw-box, (or plag-nnt.) 

18. Breech-screw, (or nut-fillets.) 

19. Breech-blanks. 

20. Breech-slope. 

21. Breech-face. 

22. Powder-chamher. 

23. Shot- chamber. 

24. Centering-slope. 

25. Compression-slope. 

26. Bore. 



Breech-mechanism. 



27. The collar. 

28. Collar-binge. 

29. Collar-lands. 

30. Collar-grooves. 

31. Guide-bolt 

32. Latch- mass. 

33. Catch-mass. 

34. Face of collar. 

35. Round of collar. 

36. Collar-guide. 

37. Collar-locking faces. 



38. The hreech-plag. 

39. Slotted Screw-threads. 

40. Closing-blanks. 

41. Locking-blank. 

42. Plug-locking faces. 

43. Guide- bolt slots. 

44. Latch -slot. 

45. Plug-flange. 

46. Flange-riin, 

47. The hollow. 

48. The hand- gripe. 
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49. The levftr. 

50 'I'he handle. 

51 The nipple. 

52. The catch, (or snap,) ( loop, a. 

consistiug of^ < nose, h, 
I shaiik, c. 
( nose, a. 

53. The latch, consisting j tail, 6. 

of— I shank, c*. 

I head, d. 



54. Nose-plate; one for metallic cartridge, 

one for serge-hag, 

55. Nose-plate recess 
5fi. Nose-plate hoss. 

57. Boss-recess. 

58. Nose-plate screws. * 

59. Vent-check, (with gaide-screws.) 

60. Guide-bolt, (for collar.) 



61. Ring-face. 
6*^. Flange. 

63. Curve. 

64. Crown. 



Broadwell ring, — Full size. 



a5. Front. 

66, Nose-plate flange. 

67, Ring-grooves. 



GENERAL DESCRIPTION. 

For some tirae experiments have been going on with a view tx) the 
introduction of breech-loading rifled boat-howitzers into the Nav^^, and 
it is thought that the armament described in the following pages will 
be found suitable for the purpose in view. 

Two sizes of tlie 3-inch rifle are adopted, and when made of bronze 
they will weigh 350 and 500 pounds, respectively. For the present, 
both classes will lire projectiles of eight pounds' weight; the propelling 
charge being twelve ounces of large-grain cannon-powder for the light, 
and sixteen ounces for the heavy gun. This charge is inclosed in an 
ordinary serge cartridge- bag. 

Plat^i II shows the profiles of the light gun. It will be seen that tbe 
exterior consists of two short cylinders forming reinforces, aud a trua- 
cated cone forming the chase. These are connected with one another 
by fillets. 

In the heavier gun the second or smaller cylinder is dispensed with, 
and the chase is carried back to the first cylinder. In both patterns 
the rim bases are connected to the chase by heavy fillets. 

At the rear end of tlie first cylinder a flat cheek, 1, is worked on each 
side of the gun, and an elevating mass, or lug, (12,) underneath. The 
right cheek carries the collar-hinge, the left receives the nose of the 
collar-latch, and also holds the tangent-sight, which is set at a perma- 
nent angle of two degrees to the left of the vertical in order to alloir 
for drift of the projectile. The cheeks are joined to the first cylinder 
on all sides (except to the rear) by fillets, as is also the elevating lug. 
The rear faces of the cheeks, and also that of the elevating-lug, form 
one with the general plane of the breech. 

The bronze ingots for these guns are run solid, in a cast-iron chill- 
mold, muzzle down, the mold being somewhat longer on breech and 
muzzle than the neat length required for the finished gun. The thick- 
ness of the chill-mold is a semi-diameter of the ingot at each point of 
its length, and the diameter of the ingot is one-half an inch greater 
than that of the finished gun. 

Before being turned upon the outside the guns are smooth-bored to a 
diameter of 2.02 inches, and then the bore is enlarged (by the succe* 
sive passage of ten steel mandrels, increasing gradually in size) to* 
diameter of 2.92 inches. This treatment takes about ten per cent, oi 
the extensibility out of the metal composing the walls of the borr- 
(Note I.) 
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Tlie guns are rifled with a regular right-baDded twist, and show at 
the muzz'e sixteen ribs and sixteen grooves of equal breadth ; the ribs 
having a height of fourhundredths of an inch. 

The inclination of the rifling is six degrees from an element of the 
bore on the driving side of the rib, and somewhat less on the reverse 
side ; making the width of the rib tw^o-hundredths of an inch less at the 
seat of the shot than at the muzzle. 

Toward the bottom of the bore, and immediately in rear of the full 
rifling, is found the " shot-chamber.'' The diameter of the boie proper 
after mandreling is 2.92 inches across the ribs and 3 inches to the bot- 
tom of the grooves. 

W hen the shot-chamber is reached, however, the ribs are cut away — 
by a slope — toward the rear, having an inclination of fourhundredths 
of an inch (the depth of the rib) in two inches of length. This incline 
is called the compression-slope; it receives the belt of the projectile, 
(when loaded,) and centers the latter while in the loading position and 
as it is being driven into the bore. (Plate I, 25.) To the rear of this 
compression-slope the chamber continues on at a somewhat quicker in- 
clination, connecting th^ shot-chamber with the powder- chamber. The 
latter (Plate II, 22) is also a truncated cone, and has a diameter at the 
forward end of 3.20 inches, that of the rear end being 3.25 inches where 
the "ring- recess" is reached. 

This recess is a short cylinder 0".39 long. It contains the Broad well 
gas-check ring, and is connected with the powder-chamber by a " round " 
of eight-hundredths of an inch radius. (Plate I, 08.) 

Immediately in rear of the ring-recess is found the *' screw-box." 
(Plate I, 17.) It is united to the ring-recess by a heavy fillet. Tlie 
screw-box has a female screw chased upon its surface, the thread having 
the same profile and pitch as that cut upon the breech-plug. Three 
equidistant "blanks" are planed longitudinally through the thread, 
each one removing one sixth of the surface. One blank is found at the 
lowest j)art of the screw-box, and the other two equidistant from the 
first, around the interior surface 

In rear of the screw-box is the " guide-recess,'* (Plate I, 69,) a shal- 
low circular hollow in the rear face of the breech, having its sides in- 
clined. As the collar closes, a projection or guide on its forward face 
fits into this recess and directs the axis of the collar into coincidence 
with that of the screwbox, thus insuring the easy entrance of the 
breech-plug. Immediately in rear of the guide-recess the gun is ter- 
minated by a plane, pavssed perpendicularly to the axis of the bore. 

The lug for the elevating^screw is placed vertically under the first 
cylinder of the gun, and at its rear end. It is slotted in a longitudinal 
direction to receive the head of the elevating-screw, and is pierced lat- 
erally with a hole, which receives a finch pin used for coupling the 
bead of the screw to the gun. 

The breech-mechanism. 

After the gun is loaded, the opening in rear of the powder-chamber is 
closed by the breech-plug, (Plate II, 38,) which is secured in its place as 
follows: 

The plug (which is a cylindrical piece of bronze or soft steel) has a 
thread cut upon it, having the same pitch and profile as that cut on the 
interior of the screw-box in the breech of the gun. One half of the 
bearing surface of the plug-thread must be cut away, (in the samemanner 
as has already been described for the screw-box,) and the area thus to be 
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removed is distributed into three loDgitadinal blanks, cat at eqaal in- 
tervals aronnd tbe engaging sarface. 

We thus have on the plug, and also in the screw-box, three sections 
of screw-threads, separated by blanks, running parallel to an element 
of the bore, forming a slotted screw. 

In order to lock or secure the plug into the rear of the bore, it is only 
necessary to match its threaded sections to the blanks of the screw-box 
and to push the plug at once home. A turn to the right of one-sixth of 
the circle then engages (at the same time) all the threads of the plug 
with those of the screw-box ; after which the plug is reatiy to oppose 
the effort of the charge. (Note II.) 

In rear of the threaded sections the plug is plain (Part I, 41) where it 
works circumferentially in the collar, and it is terminated at the rear 
end by a flange, having its forward side furnished with locking-faces, 
(42,) the use of which will be explained further on. The rear end of 
the plug is deeply recessed, in order to obtain lightness : the forward 
end is terminated by a flat face, which is recessed in the center to re- 
ceive the boss of the nose-plate, (56.) 

The plug is also pierced with an axial hole (70) one inch in diameter. 

The nose4)1ate is made of steel, and is somewhat less in diameter than 
the body of the plug. It presents the appearance of a low trunciited 
cone, terminated by two short cylinders. On its rear surface it has a 
boss, (56,) from which projects the stem, (71,) which passes through the 
hole in the axis of the plug. A nut (72) runs upon this stem, and, tiear- 
ing against the forward face of the hollow, enables us to bring the oose- 
plate to a firm bearing against the forward face of the plug. 

The forward face of the nose plate bears against the gas-check ring 
(73) when the breech is locked. The vent passes entirely through the 
axis of the nose-plate and stem, the rear orifice being found in the center 
of the after end of the stem, and the forward one in the center of the 
nose- plate. 

At tbe latter point the nose-plate is recessed, (74,) and a gas-check (59) 
is fitted over the orifice of the vent. This vent-check, as it is called, 
consists of a disk of *mild steel, secured over the interior orifice of the 
vent by four steel screws, which pierce through the disk perpeudicuhir 
to its fiat surface and near its edge. The screws are equidistant from 
one another, and their heads are not set down hard upon the disk, but 
allow it to rise about five-hnndredthsof an inch. The pressure of primer- 
gas through the vent pushes the disk forward and admits fiame to the 
charge ; then the pressure of gas arising from the combustion of the 
charge forces the disk firmly back upon the orifice of the vent, and pre- 
vents all leakage in that direction. (Note III.) The shanks of the four 
securing screws act as guides to the disk during its motion. 

As before remarked, the outer orifice of the vent is found at the rrar 
end of the axis of the stem ; but as this is not a convenient place from 
which to fire the primer, a secondary or offset vent is drilled nearly 
through a short cylinder of steel, 75, (Plate I,) the lower end of which 
is made to pass vertically down through the nose-plate stem near its 
rear end. The lower end of the vent in this cylinder is turnecl at right 
angles and comes out in the axis of the main vent, as shown at 76. 

It will be seen that if a primer is fired at 77, the gas has free passage to 
the forward orifice of the main vent, but is stopped off' toward the rear. 
The upper end of the cylinder containing the secondary vent is inserted 
(from below) through the upper part of the plug-flange, and comes out 
very conveniently for ])rimiugi (Note IV.) 

It will be understood from what has preceded that the nose-plate ie 
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movable longitudinally by loosening or tightening the nut upon the 
Btem. The object of this is to allow of the nose-plate face being brought 
up against the Broadwell ring, even if the plug should be found set to 
the rear somewhat after repeated firing. In such a case the nose-plate 
will be brought forward by liners (in the form of flat rings of the neces- 
sary thickness) inserted behind the rear bearing faces of the plate at 56 
and 78. 

The plate is then replaced in the plug, and the nut being set up taut, 
the forward face of the nose-plate should be found to bear against the 
ring. Care must be taken to have the outer and inner liners of equal 
thickness. (Note V.) It is not necessary that the nose plate should 
press the ring very strongly — only that the surfaces should bear evenly 
and moderately against each other, the crown of the ring being at the 
same time pressed against the forward face of the ring- recess. 

A slot is cut upon the surface of each of the three closing- blanks on 
the plug; these slots run longitudinally down the center of the blanks 
on the forward (or engaging) part of the plug, but upon the locking- 
blank they turn, and run circumferential ly at the same inclination as 
that of the breech-plng thread, and in a direction contrary to the turn 
of the plug while being locked into the screw-box. These slots are wide 
and deep enough to readily receive the lower ends of the guide-bolts, 
which project through the collar. 

Near the closing-slot in the left blank is found a second and narrower 
slot, parallel to the longitudinal part of the large one, and running into 
the latter on the locking-blank. This smaller slot receives the heel of 
the latch, and at its forward end rises on an incline to the saddle, 
which will be further referred to in the description of the collar. 

Around the rear end of the breech-plug a flange is raised, the forward 
side of which is finished with three locking-faces. (Plate II, 42.) These 
have the same pitch as those on tbe rear face of the collar. They match 
with those of the collar when the plug is thrust home, and while it is 
being turned to a bearing against the givscheck ring. These locking- 
faces (by their contact with thrse of the collar) prevent any jar being 
given to the lower ends' of the guide-bolts when the plug is strongly 
shoved home in the breech, and direct the threads on the breech -plug 
to an easy engagement with those in the screwbox. This engagement 
is further facilitated by the chamfering of the right-hand ends of the 
threads on the breech-plug. 

The plug is moved in and out of the screw-box by means of a bronze 
grasp-handle. On the upper end this gripe forms one with the lever 
used for locking the breech-mechanism. 

The lever and handle dovetail deeply into the rear face of the plug- 
flange, and secured there by four stout screws which pass through lugs 
at the top and bottom of the grasp. Thus arranged, the lever is enabled 
to bear very considerable strain in the direction in which locking and 
unlocking is etiected. The lever is also furnished with a handle at its 
upper end. 

The Broadwell gas-check ring is made of copper, and fits into the qbng- 
recess. (Plate I, 68.) The front of the ring bears against the forward 
face of the recess, and the face projects one-hundredth of an inch to the 
rear of the recess wall. The ring is cylindrieal on its exterior, fits the 
recess neatly, and its face is furnished with two circular grooves, as is 
usual in this kind of check. 

The forward side (or curve) of the ring is furnished with the usual 
expansion groove and rib, and, as before remarkeo^ the forward face of 
the nose-plate bears squarely against the face of the ring when the 
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breeeli- mechanism is locked. This check works very well indeed. The 
lin^ has a snfticient diameter to carry the inner edge of it^s flange bark 
from the walls of the powder-chamber about one-tenth of an inch all 
around. This clearance is given to prevent injury to the ring during 
quick loading, and also to lessen the liability of the ring being dragged 
out of the recess by a sponge or while a shell is being withdrawn from 
the bore. 

The plug, which has just been described, is the main feature of the 
breech api)aratus, the other parts being merel^^ appliances used to facil- 
itate its working. 

The principal of these appliances is the collar. (Plates I and II, 27.) 
This is a heavy ring, through which the breech-plug slides, by means of 
which it is turned away from the bore, and on which it rests when the 
breech is open. 

The collar is strongly hinged to the right cheek of the gun, and is 
latched, when closed, to the left cheek. The latch is automatic in its 
action ; it passes through a recess on the left side of the collar, and is 
so arranged that, besides holding the collar in place when closed, it pre- 
vents the plug from being pushed forward by any ordinary force, after 
the collar has been thrown back, (or open.) This is eff'ected as follows: 

The heel of the latchshank slides in its groove, and as the plug is 
being drawn out and approaches the end of its travel, this heel mounts 
an incline. The nose is thus liberated from its notch in the left cheek of 
the gun. As the plug is still drawn back, the heel of the latch is pushed 
down by its spiral spring into a saddle. The plug is now held steadily, 
as considerable force must be exerted in the direction of closing before 
the heel can be made to rise against its spring sufficiently to start out 
of the saddle. 

It is necessary that the plug should be thus held, for in case of an 
attempt being made to close the collar when the plug is not drawn back 
as far as its travel will allow, the edge of its threads will strike upon 
and probably mar the rear threads in the screw-box, thus rendering the 
closing of the breech difficult. 

Three masses are cast upon the round of the collar, and at equal dis- 
tances from one another, around its periphery. Through them are 
screwed (radially) three stout bolts, called guide-bolts. (Plates I and 
.11, GO.) The lower ends of these bolts are plain, and project about a 
quarter of an inch into the collar-bore, sinking nearly the same amount 
into the guide slot cut on the surface of the breech-plug. The guide- 
bolts limit the travel of the plug through the collar, and steady it gen- 
erally during its working. 

There is one more mass on the round of the collar ; it is placed on the 
upper side, at one-sixth of the circumference to the right of the verticail 
plane, and is called the catch-mass. (Plate II, 33.) In the center of 
its alter face it is pierced (in a line parallel to the axis of the bore) with 
a small hole to receive the heel of the catchpin, which is borne on the 
lever of the plug. When the heel of the catch is engaged in this hole, 
it retains the lever of the plug iu the locking position and prevents it 
from being turned back until the catch is raised by hand. 

A circular [)ortion of the forward face of the collar, lying immediately 
around its bore (or hole for receiving the breech-plug) is raised nearly 
a (piarter of an inch above the general plane, and is connected there- 
with by an incline. This protuberance, (Plate I, 36,) which is called the 
guide, tits the corr||^ponding guide-recess on the base of the breed 
ot the gun. In case the collar-hinge should work loose, this a^rao|9^ 
nient is intended to guide the axis of the collar- bore into ooincidentf 
with that of the bore of the gun as the collar is closing. 
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Tlio bore of the collar is furnished on its surface with laif^ls and 
grooves, three of eaeh, (Plate II, 29, 30,) and their direction is i)arallel 
to an element of the bore of the gun. They are each nearly equal in 
breadth to one-sixth of the circumference of the bore, and match lands 
and grooves with the blanks and threaded sections of the breech-phig 
when the latter is in position to work longitudinally through the collar. 

As the blanks of the plug slide upon the lands of the collar, the lat- 
ter prevent the edges of the threads on the plug from catching the edges 
of those in the screw-box«while the plug is being wojked in or out. The 
lower ends of the radial guide-bolts enter the bore of the collar 
through the center of the lands. 

At the after face of the collar the rear edges of the lands are inclined 
to the same pitch as that of the threads on the bree(?h ]dug. These in- 
clines are called the collar locking- faces, and are intended to nuitch 
with the similar fiices upon the flange of the plug after the latter is 
poshed home into the gun. When this contact is complete the threads 
of the plug and those of the screw-box are so situated witii respect to 
each other that they will readily engage if the lever be turned to the 
right (Note VI.) 

Projectiles^ etc. 

Shrapnel and shell are fired from these guns, the former weighing 
eijrht and the latter seven pounds, (loaded and fused.) The total length 
ol the projectiles is two and one-half calibers. Their heads are ellipsoi- 
<lal iu shape and their cjlindrical parts one and a half calibers in length. 
The walls of the shrapnel are t]iree-tenths of an inch thick, and the 
chamber contains fiftytive leaden balls, caliber .52. The bursting-charge 
of two ounces of musket-powder is placed in an axial chamber running 
through the mass of bullets, which are retained iu their [ilaces by sul- 
phur. The shell is four-tenths of an inch thick, and presents the same 
general external appearance as the shrapnel. (Plate V, Figs. 1, 2, and 3 ) 

Each projectile is fitted with a copper rotation-belt (r, Fig. 2) about 
over the center of gravity. This belt has a length of bearing of two 
inches, and a taper toward the front of four-hundred ths of an iuch (all 
around) in the two inches, being an incline of one to fifty. The diameter 
of the forward bearing end of the belt is 2".92, and that of the rear end 
iH3"; this makes the squeeze on the belt in passing from the chamber 
into the bore just equal to the height of the rib iu the gun. 

The rotation-belt is furnished with grooves on its rear half only, as 
the squeeze on the forward half is but slight, and it is considered 
that the projectile requires firm bearing just forward of the center of 
gravity while on its passage through the bore. 

About three-tenths of an inch from the base of the projectile there 
is fitted a steadying-ring, («, Fig. 2.) It is one-quarter of an inch 
broad, semi-circular in section, and has a diameter of 2".98. Before the 
projectile is driven forward by the powder the steadying-ring does not 
bear against the walls of the chamber, but as soon as the bore proper is 
reached, the ring shows a squeeze of three-hundredths of an inch (all 
around] against the ribs, which thus hold the rear end of the projectile 
firmly and prevent it from battering or bruising the faces of the ribs, 
which, but for the presence of the ring, it would do as soon as the gun 
becomes a little worn. Both belt and ring are squeezed upon the body 
of the projectile iu a screw-press. (Note VII.) 

FiLzes. 

Fuses of several kinds have been designed during the course of ex- 
periments with these projectiles. One was a small percussion fuse hay- 
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ing tha falininate in a movable cap ; auother, a timefuse with percus- 
sion igniter, the composition being sometimes disposed in a circle, and 
exposed by piercing, as in the service Bormann, and sometimes arranged 
in a vertical column and pierced through the side of che stock, as is the 
practice with the Boxer fuse. 

The percussion fuse referred to seems to work well, and will usaally 
explode the shell on contact with water when the elevation is over five 
degrees. 

The time-fuses are satisfactory up to five seconds, but beyond that 
they have not as yet given very uniform results, though they show im 
provement as experiment goes on. (Note VIIL) 

A very 8in)ple and ingenious rear fuse, (combined time and coucas 
sion,) the invention of Dr. William E. Wood bridge, has alse been experi- 
mented with, and has given encouraging results. 

The cartridges that will first be introduced are cylindrical serge bags, ^ 
holding twelve and sixteen ounces of powder, respectively. The forward * 
end of that now in use is closed by a thin wooden sabot, having a groove 
on its circumference, which takes a couple of turns of twine, thus secur- 
ing the forward edge of the bag. (Note IX.) 

The powder used is of rather coarse granulation. It was formerly 
known as *' No. 7," and subsequently as rifie-powder. Ordinary cauuon- 
powder has, however, been used in nearly all the experimental firing, 
and is well suited to the guns, but the coarser grain gives as good re- 
sults, with less pressure.) Note X.) 

NOMENCLATURE FOR 3-INCH BREECH-LOADING HOWITZER, STEEL FIELD- CARRIAGE. 



Carriage. 



1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
l.'>. 

m. 

17. 
Id 



Cheek or bracket. 


19. 


Wheels. 


20. 


Axle,(tiibalar.) 


21. 


Brake-screw. 


22. 


Brake. 




Axle-beariDg. 


23. 


Axle-claiiip. 


24. 


Tiunnion-bearingR. 


25. 


Trniiiiiou cap-squaree. 


2(5. 


Breast-transom. 


27. 


After transom. 




Stay bolt. 


28. 


Trail-cbock, (shoe.) 


29. 


Lunette. 


30. 


Elevator-bearing. 


31. 


Trail-wheel. 


32. 


TrMil-wh««el pin, (section.) 




Trail-wheel loop. 


33. 



Trail- wheel loop-pin, (section.) 

Pintle-hooky with cap-square. 

Elevating-screw, ( a disk.) 

Elevating-nut, consisting of not atxl 
arms. 

Box-rest. 

Box trunnion-bearings. 

Box axle-bearing and oap-sqiiAre. 

Box-lugs. 

Key-lug and key, (6, nose ; c, sbauk: 
rf, tail.) 

Box-rest, cheek-bolt. 

Linchpin, (head, shank, spring.) 

Washer and eye. 

Wheel, felly, spoke, tire.) 
. Hub, consisting of hub proper, (a, fol- 
lower bf and hub ; bolts.) 

Wrench for carriago-bolta. 



1 



Box, 



34. Handles. 

35. Haudle-Ktraps. 
3tj. Truuutous. 



40. Onter cup, with bead. 

41. Inner cup. 

42. Vent-disk. 

43. Ve It. 

41. Ignition-holes. 



37. Clinch - hooks, (a, hook; b, pivot: c, 

clinch-plates.) 
3H. Lock. 
39. Compartments, (interior.) 



Metallic cartridge. 



45. Cylinder. 

46. Solder-seam. 

47. I'eeth. 

48. Strengthening rivet. 
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Field'Carritme. 

Ihe field-carriage consists of a wrought-iron tubular axle attached to 
rail composed of two cheeks of quarter-inch sheet steel, placed verti- 
ly, and connected together by transoms. 

!^he axle of the carriage for the light gun has an external diameter of 
ee inches, the metal (wrought iron) being half an inch thick. The 
18 are solid, and are welded securely into the ends of the tube. 
^he axle is supported on wheels three feet in diameter. The fellies 
1 spokes are made of oak, and the latter are inserted into a bronze 
I. The wheels are kept in place by spring linchpins outside of 
ttze washers. 

he different parts composing the trail are riveted together, the cheeks 
ig deep enough at the forward end to raise the axis of the gun twelve 
les above the center of the axle. There is a breast-transom joining 
cheeks toward their forward ends. - It extends diagonally from just 
er the trunnion-seats to the lower edges of the cheeks. The after 
.som is placed just in rear of the elevating-screw, and stands verti- 
f between the cheeks. 

bese transoms are of quarter-inch steel, and are flanged along each 

to receive the rivets that join them to the cheeks. 

idway between the after transom and the shoe is placed a tie or stay- 

for the purpose of steadying the cheeks. A section of steam-pipe 

ted between the cheeks, and a piece of round-iron rod is put through 

cheeks and the tube, and riveted outside the cheeks, thus binding 

igether. The upper edges of the trail-sheets, from the after tran- 

to the shoe, are stiffened by angle steel riveted on. 

I the point where the trail takes the ground when the trail-wheel is 

ipped, the cheeks are joined by a bvonze shoe, which is flanged 

ly ou each side to receive rivets. It is also flattened and curved on 

tottom, in order to form a convenient surface for sliding over the 

id when recoil takes place. The side flanges of this shoe are joined 

diaphragm. The whole shoe forms a single casting. 

ter passing to the rear of the shoe, the trail-pieces are curved 

rd in the usual manner to receive the trail-wheel. This wheel is 

onze, 12 inches in diameter. It is hung upon a '^ wheel-strap," 

I plays around a i)in permanently inserted through the cheeks 

1 rear of the shoe. The trail-wheel, when shipped for moving the 

.ge, runs upon its own pin, which is inserted through the cheeks of 

ail and through the hub of the wheel, raiding the shoe about an 

rem the ground. When the wheel is to be unshipped, preparatory 

Dg, the pin is withdrawn, and, the wheel being slightly raised, the 

agat 1 inserted through the cheeks and through a hole placed far 

'h from the center of the hub to raise the wheel sufficiently to 

3 it to go clear when the shoe of the trail is in contact with the 

d. 

oediately in rear of the trail-wheel the cheeks terminate, being 
ht together by means of a small wrought-iron chock welded be- 
them. This chock has an eye upon its rear end. 
trail, as just described, is fitted to the tubular axle by bearings, 
t into the under edge of each cheek near its forward end, and 
L The axle is secured in place by clamps passing under it and 
to the axle-bearings at each end. The axle is prevented from 
g in these bearings by permanent keys, which are inserted into 
te, and fit into seats cut in the clamps. 

trunnions of the gun are supported in bronze trunnion-bearings 
14 N 
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let into each cbeek at the apper forward edge, and riveted in piact 
Capsqaares are fitted to these bearings, secured with a hinge at thera; 
end, and an eye and forelock at the forward end. A bronze pintlehooi 
is secured to the axle between the cheek-bearings. It is intended to Ix 
used for hooking the trail of a second carriage (if desired) when oo tk 
march. 

The exterior of the tubular axle has a thread cut on it at each shoolder. 
This thread is intended for the wheel-brake to work upon. Thebtt<r 
consists of a hollow bronze cylinder, or ring, with a short lever castndi 
ally on its exterior. Half of the interior surface of the ring haa a thread 
cut on it similar to that at the shoulder of the axle. The outer bilf u 
plain, and coned to fit the surface of the wheel hub inside of the spikes 
When this brake is in place on the threaded part of the axle, by taain^ 
the handle in one direction, the coned part can be made to appmci 
and bind closely on the similar part of the hub inside of the spoke&and 
by reversing it can be drawn back clear of the hub. When set op bj 
hand, the brakes confine the recoil to about 6 feet. After being «cr 
adjusted they are automatic in their action ; tightening on reeoiUnd 
slacking when the carriage is run up to the firing position. 

The rests for ammunition-boxes are of bronze, and are attached totbe 
axle by capsquares at a point midway between the brakes and cbfek 
bearings. Each rest consists of a longitudinal strip of bronze, havii^ a 
cross-piece at its forward end, and one also near its after end. Tht 
forward cross-piece has a lug at each extremity, forming a book,int4> 
which the box-trunnions can slide from the rear. The rear crossfeff 
turns up at each end, forming lugs, or stops, to prevent the bos torn 
working ofl[' the frame laterally. 

The lug at the rear end next the trail has an extension-piece ruQin? 
toward and touching the cheek; a hole is drilled through the cheA at 
this point, and a stout bolt is screwed from the inside of the cbeeknto 
a hole in the end of the extension-piece just mentioned. This drice 
prevents the box-rest from turning upon the axle. The rear end o(tb<- 
longitudinal strip is turned up to form a lug, which keeps the box (Aeo 
in place) from moving to the rear and disengaging its trunnions ftoff. 
the hooks. A key introduced through this rear lug fits into a boi^ i- 
the rear handle-strap of the box, and prevents the latter from riinf:. 
This key can be drawn to the rear when its handle is turned upmn^ 
thus affording a ready means of removing the boxes when desired. Tbf 
longitudinal and cross-strips of the box-rests are stiffened by ribs ofttlir 
under side. 

The ammunition-boxes are of pine, and each holds ten rounds. A** 
projectiles are stowed (between vertical cleats) in two parallel row**' 
upper ends being steadied in cleats nailed to the inside of the coir^ 
The cartridges stow between the two rows of projectiles* 

The box-handles are of bronze, and triangular in shape ; theflff 
secured to the boxes by bronze straps. The lower end of each 4^ 
turns under the bottom of the box and is there secured. The 0^ 
handle strap is enlarged near the lower part, and has worked in it «k? 
hole to receive the key, which is inserted through the after lag ofM^ 
box-rest. 

Clinch-hooks are used for keeping down the covers; they ail'^ 
bronze, and so arranged that the hook binds most strongly againallk* 
rib on the clinch-plate at a point somewhat short of the |M)8iti<il'^ 
which it is intended that the hook shall rest when the lid is faslP^ 
down. It will be difficult for the apparatus to unhook accideotallf ^ 2 
the hook meets increasing resistance for some time after first 6r^* 
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turned back. One of these hooks is placed on each end of the box, the 
clinch-plates being secured to the corresponding ends of the lid. 

The box-trannions are of bronze, and are secured by screws to the 
sides of the box near its lower edge, and about a quarter of the length 
of the box from its forward end. The lower edge of the trunnion is in 
the same plane as the bottom of the box. These boxes are shipped 
and unshipped from the rear. 

DISEMBARKING AND EMBARKING. 

The howitzer is intended to be disembarked from the boat and em- 
barked separate from its carriage. This plan offers several advantages, 
the principal of which are avoidance of the difficult operations of mount- 
ing the gun on its lield-carriage while in the bow of the boat, and of 
guiding the gun on its carriage down the inclined landing-skids. 

On reaching the landing-place, the capsquares are thrown back, and 
elevating-pin pulled out. A spar some twelve or fourteen feet in length 
(say the boat's mast) is laid longitudinally on top of the gun, which is 
attached to the spar just forward of the trunnions by a grommet slipped 
over the chase, and just abaft the trunnions by a couple of turns of a 
soft lashing. Thus slung, the gun hangs nearly balanced and very 
steadily. 

Four of the higher gun numbers then jump over the bows, two of 
them placing their shoulders under the forward end of the spar, while 
the remaining two stand by to take the heel of the spar after the gun 
has been lifted from its trunnion-seats and has passed over the bows, 
and ahead of their position. The men in the water at the forward end 
of the spar, and some of the boat's crew at the after end, then raise the 
spar, and with it the gun, which passes out of the boat over the bows, 
and is carried ashore by the numbers and in the manner mentioned 
above. It is then placed on its field-carriage. 

It is thought that on most occasions, in actual service, (at least in the 
case of the light gun,) the tracks in the boat and also the landing-skids 
can be dispensed with. The field-carriage, without its ammunition- 
boxes, could be put overboard without difficulty from the boat's quar- 
ter, and run up by drag-rope on the beach. 

To embark this carriage, the boat lying with her stern to the beach, 
run the cftrrjag^ into the \fater, axle toward the boat. Two men oat- 
side of each wh€;el, grasping the fellies at the lowest part, raise the car- 
riage up uutil the axle can be seized by the men on the taffrail. The 
men in the water then grasp the trail and push upward toward those in 
tbe boat. The axle once inside the taffrail, the trail is easily gotten 
over, and the carriage can be placed in its proper position. 

BOAT-CABBIAGE. 

The boat carriage is composed of bronze, wrought-iron, and steel. 
The top of the slide consists of two flat rails of wrought-iron, united 
at the forward ends (by welds and rivets) to a wrought-iron transom. 
This transom is riveted to the pivot-plate or jaws. At the rear end the 
rails are united by a bronze casting or transom, which extends from one 
to the other, and affords a bearing for the India-rubber pads forming the 
bampers. The ends of this transom are bolted through tbe extreme 
rear ends of the rails by strong nut-bolts. The rails are supported by 
cheeks, about, six inches deep, made of quarter-inch steel, flanged at 
the apper and'lower edges. 

The upper flanges serve for riveting the cheeks to the rails, the heads 
of the rivets being countersunk on the upper side. The lower flanges 
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form the feet or base ou which thc^ slide rests And travers<»s. Near ihe 
lower part of the checks, at each eud, there is a tie-bolt within a wroagbt 
iron tnbe, the ends of the tie-bolt pass through the cheeks and are riv- 
eted over, thus forming stay bolts, which stiffen the structure, and pre- 
vent the cheeks from spreading at the lower pnrt. 

The rails are plaiie<l on their upper and under sides, and have i 
thickness of one-hundredth of an inch more at the rear than at tbr 
front ends. This gives increasing squeeze to the compressor as it trav- 
els to the rear. 

The top carriage is made of bronze, and is cast in one piece ; the iwn 
which slides upon the rails taking the form of transoms, that which 
supports the trunnions of the gun being formed into four legs, tv< 
nearly vertical, the other extending from the triunnion-bearings nearlj 
to the rear end of the top carriage. The forward legs are joined to^ 
gether by a transom about half-way up toward the gun, and all an? 
strengthened by ribs. 

The compressor is of the frictional form. On the under side of the for 
ward transom of the carriage are cast four masses or projections, t* • 
just forward of the place for the comi)re8sor- plate and two just abaft it. 
These are intended as guides to force the compressor-plate to follow tLr 
movements of the carriage; they also prevent the carriage from work 
ing laterally upon the slide. 

The compressor-plate is a rectangular Hat piece of bronze, heavily 
ribbed on the under side. The rib expands into a boss in the center r 
the rectangle, and through this a hole is drilled, (perpendicular to tb^ 
plane of the face,) which receives the compressor-screw. The lonp^: 
axis of the compressor-plate stands across the general direction of tin 
rails, and it is recessed on its upper side toward the ends for the exter: 
of its bearing on the under sides of the rails. Pieces of lignnm-vit.t 
are let into these recesses, and form the frictional surface which be:ir 
against the slide, giving the range of elasticity which is necessary to a 
such compressors. Elasticity is also to a certain extent obtained by ttn- 
spring of the compressor-plate, owing to the distance of the x>ointoi 
frictional bearing from that of application of the power. 

The compressor-screw being shipped through the plate from belo» 
upward, and its head engaged in the recess, (to prevent turning,) thr 
plate is placed under the slide, and the bolt is ])ushed up through tbr 
hole in the forward transom of the carriage. When in position, tbc 
•compressor-screw projects some distance above the transom of the car 
riage, and the lignum-vitte pieces on the ends of the compressor- pUk 
bear against the under sides of the rails of the slide. A strong nat i? 
then screwed on the upper end of the compressor-screw, and run doir: 
until it bears against the boss on the upper side of the carriage-transom. 
A lever is now shipped on this nut, and by applying power the ci« 
pressor is made to bind firmly against the under side of the slide, it- 
action of the nut forcing the carriage down on top, thus squeezing ti 
rails between the two surfaces. 

The compressor-plate also acts as a " clip,^ and prevents the forwa? 
end of the carriage from rising off the slide when the gun is fired. T^* 
rear end of the carriage is kept down by projections on the ends of tif 
elevating-screw trunnion-bearings. 

The compressor is simple and efficient; it can be easily made aat* 
matic in its action (as regards tightening when the gun is fired'< bj 
putting a little lead (or other weight) into the end of the lever. 1^ 
twist of the compressor-screw is such that the inertia of the lever ir 
cause the screw to <' take up" when the carriage is jerked back as tk 
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gau is fired. In the course of experimental practice at Washington 
navy-yard, the lever is usually turned up to a slight bearing before 
firing the gun. The play of the lever when thrown back is limited by 
the after leg of the carriage. 

As the elevating-screw is attached at its upper end to the gun, it 
must be at liberty to oscillate on the carriage, and for that purpose it 
works through a nut which is hung on trunnions neat* the after end of 
the carriage. The elevator is a double screw, and is moved by means of 
a broad hand-disk. 

The usual recoil of the light gun on this carriage is from ten to fifteen 
inches. There is an attachment for adapting the carriage to use with 
the heavier gun, which, mounted on it, shows a recoil slightly greater. 

The pivot-plate for the bow of the boat has but a single eye, the 
double eye being on the carriage*. Above and below the eye the plate 
is pierced for oneanda-quarter-inch bolts, which pass through the stem 
of the boat, and are fitted with good, deep nuts outboard. The stern- 
plate will also be fitted with two bolts. These plates are purposely made 
with a large margin of strength. 

When the gun is mounted, the top carriage is readily moved in and 
out by hand. 



MANUAL OF DRILL FOR 3-IN. B. L. HOWITZER OX FIELD-CARRIAGE, CREW OF 12 MEX. 



No. 1. Captain of howitzer. 

2. Second captain of howitzer. 

3. First sponger and loader. 

4. Second sponger and loader. 



No. 5. Left wheelman. 

6. Right wheelman. 

6. Trailman. 
Nos. 7 and 9. Ammanition men. 

10, 11, 12, and quarter-ganner,in rear. 



Station of crew of gun " in hatteryP 



Water bucket 9 

3 4 

1 2 



7 
9 



Boxes 20 paces in the rear. 

Q. G. 

10, 11, 12. 
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Duties. 

No. 1 superintends — gives orders in absence of an officer. PIace> 
himself on the left and rear of gun just outside of the line of the wheel 

No. 2 provides himself with haversack containing boring-bit, uipple 
wrench, lanyard, and friction-primers. Places himself on right side oi 
gun opposite No. 1. 

No. 3 prorides himself with staff-sponge, which he ^i\\ wet in water 
bucket, and never allow the sponge-head to touch the ground. Place? 
himself on left of gun abreast of breech and directly in front of No. 1. 

No. 4 receives wet hand (or marine) sponge from No. 5. Places him- 
self on right side of gun opposite No. 3. 

No. 5 provides marine sponge and water-bucket, which he will plattr 
outside of and between himself and No. 3. Wets marine sponge and 
hands it to No. 4. Sets up wheel-brake and then ])laces himself outside 
of left wheel in line with the axle and directly in front of No. 3. 

No. 6 sets up wheel-brake and places himself on the right side of the 
gun opposite No. 5. 

No. 7 collects ammunition-pouches from Nos. 3, 4, 5, and 6, (see note, 
and carries them to the rear. Places himself two yards in rear nnd let: 
of the trail. He will alternate with No. in supplying the gun witb 
ammunition. 

No. 8 unbolts the trail- wheel and secures it against the recoil, uuhook> 
drag-rope, carries it to the rear and coils it near the ammunition-boxe^, 
then places himself to the right and abreast of the trail-wheel in liDt 
with the numbers in front. 

No. 9, assisted by No. 11, will carry the left ammunition-box to the 
rear, then take station two yards in rear of No. 7. 

No. 10, assisted by No. 12, will carry the right ammunition-box to the 
rear, then falls in line in rear of ammunition-boxes under cover z 
directed. 

Quarter-gunner carries spare article box and short drag-rope to the 
rear. Has general supervision of all articles in rear of the gun. 

Nos. 11 and 12 fall in line in rear of ammunition, under cover if di 
rected. 

" Sponge.'" 

No. 4 steps to the right side of the breech, seizes the gripe of the plug 
with the left hand, the forefinger through the loop of the catch, drairs 
the catch back, and with the right hand throws the lever sharply upward 
until it becomes vertical, then with the left hand draws the plug smartk 
to the rear, which will release the collar and open the breech ; he then 
inspects the plug screw and nose and wipes them off. He will wipe oat 
the recess after the bristle sponge has passed through, taking care to 
remove all dirt from the recess. 

No. 3 steps to the left side of the breech, and as soon as the breecb 
is open passes the sponge-handle through the bore, sponge-head to the 
rear, until the rammer-head projects from the muzzle, then receive^ 
shell from Nos. 7 or 9. 

No. 5 places himself at left of muzzle and seizes sponge-staff as sooe 
as possible, draws it through until the mark on the handle is at the fact 
of the muzzle, then turns it two or three times, (for the purpose of clean 
ing the powder and shot chambers,) and draws it through the bore, 
dips sponge-head carefully in the bucket, and passes the sponge to Na 
3 as soon as that number has resumed his position outside of the liDe<^ 
recoil. If the marine sponge requires wetting. No. 4 hands it to No. 5. 
who wets it and returns it. 
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No. 3 enters the projectile and pushes it smartly home with the right 
hand, then receives the cartridge from the passer and places it in the 
chamber, falls back oat of line of the recoil and receiv^es sponge from 
No. 5. 

No, 4 closes breech. With the left hand pashes the plug smartly 
forward and with right hand throws the lever down to its place. He 
then attends the elevating-screw. 

No. 2 while the gun is being loaded hooks a primer to the lanyard and 
prepares to fire the piece. 

No. 1 adjusts sight-bar and frtlls back to end of trail in line of sight. 
No. 4 tends elevating-screw. 

No. 8 assists No. 1 in training the gnu when it is necessary. 
No. 2 has a primer hooked to lanyard and held in his left hand, bights 
of the lanyard in his right. 

^'ReadyP 

All numbers fall back outside of line of the recoil except No. 2, who 
steps forward and inserts primer in nipple, then falls back clear of the 
wheel to end of lanyard, holding it in his right hand. 

No. 2 pulls lanyard. 

Nos. 5 and 6 run gun up into position. 

All numbers will secure what they have cast loose at the order <' In 
Battery,'' (Nos. 5 and 6 being particular to release the wheel-brakes be- 
fore the ammunition-boxes are placed on the rests,) then man the drag- 
ropes. 

Note. — The rounds from the boxes of these numbers are to be used 
first. 

All movements of the breech must be made smartly, otherwise the 
mechanism does not work smoothly. 

The wheel-brakes should be set up but moderately as they tighten on 
recoil. They do not require slacking when the gun is run up to battery, 
bat adjust themselves. The brakes cannot be released after the ammu- 
nition-boxes are on the rests; therefore, at the order '^Secure," relieving 
them 18 the first thing to be attended to. 

When the gun is mounted on the boat-carriage the numbers as high 
as 6, inclusive, have corresponding duties to those laid down for shore 
services, as far as the manipulation of the gun itself is concerned, with 
the following exceptions : 

The gun is fired (as well as pointed) by No. 1. 

No. 2 inserts the primer into the nipple at the order << Point," hands 
the toggle of the lanyard to No. 1, and then assists in training. 

As regards the carriage, No. 5 attends the pivot-bolt; No. 6, the com- 
pressor. • 

AH the uumbera abreast the gun assist to run in and oat 
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Precautions. 

If the breech is difficult to open, strike a few blows with the rammer 
head, or a mallet, oq a wooden setter held against the lever below tbe 
handle. 

If it is closed with difficulty, see that the cartridge bag has not been 
caught, or the shot not home. Sponge oft' the plug with a dripping 
sponge; water is the best lubricator in firing. A soft cloth, which does 
not ravel, is quite as good as a marine sponge. 

If the shell does not go home readily give it one or two smart taps 
with the rammer-head. See that the shell has no sand or dirt oq it. 

MiaS'fire, 

Examine the exterior vent, and if choked clear it with the plyers. 
Then try a second primer. Do not open the breech until certain there 
is not a hang-fire; then examine the vent-check and see that it is loose. 

Cease firing. 

As a rule the piece should be discharged, or the load drawn. As both 
time and percussion fuses have fulminate igniters, the shell or shmp- 
nel should be pushed out, not struck a hard blow. 

On shore. 

It will be observed that there is a pintle-hook (30) on the axle for the 
lunette, by which two carriages can be coupled and thus ease the 
draught. 

There will then be a great temptation to utilize the carriage for trans- 
portation of extra ammunition, intrenching tools, or provisions. Tht* 
officer should have strength of mind to resist this, since the carriages are 
made as light as consistent with proper strength for the service for 
which they were designed; if over- weigh ted they would be over-strained. 

CLEANING 3lN. B. L. HOWITZERS. 

Bore and chamber. 

Eemove the elevating-screw, open the breiech-mechanism, raise tbe 
breech, and wash out the bore and chamber with a wet woolen sponge, 
entered at the breech. If very dirty, use a weak solution of potash or 
soap-suds. 

Breech-mechanism. 

Wash with a wet marine sponge the plug and its recess. If this will 
not remove dirt and gum, use the bristle-brush and pointed stick to clean 
out the screw-threads and corners, push the plug in and out the collar 
and turn it so as to get at all parts. Dry then well with a clean rag. 
also the bore and chamber, using the pointed stick and rag to thoroa^hly 
dry all recesses. If any of the iron or steel parts are slightly rusted, 
clean them with an oiled stick. The breech should be left open antii 
all parts are thoroughly dry, and, as a rule, kept open. * 

Oiling. 

Have a soft brush and woolen rags, kept only for this purpose, and 
best machinery-oil. If the oil is thick it should be filtered. Oil the 
bore and chamber with a linen rag slightly oiled, wraped round a sponge- 
head. 
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Pass the oiled brush very slightly over all parts of the mecbaDism ; 
with a feather oil the hinges and interior of the collar and the gaides 
and slots of the ping. Bnn the elevating-screw up and down, and slightly 
oil the iron threads. 

If by gross negligence the breech-plag or other steel parts shoald 
become much rusted, the armorer, who is required to be a skillful me- 
chanic, should be employed to dismount and clean it, under the super- 
vision of an officer. 

Cleaning implements. 

The only materials to be employed are marine sponges, woolen and 
cotton rags, pointed sticks of soft wood, small bristle-brushes, long and 
short sponges for bore and chamber. The use of files, scrapers, emery, 
and bath-bricks is absolutely forbidden. In dismounting the parts, 
wooden mallets, hard- wood setters, and the proper wrenches shall be 
used. 

Firing. 

Before firing all oil should be wiped off the plug, and after each round 
the plug, nose-plate, and breech-recess should be sponged with a wet 
marine sponge. The mechanism will then always work freely. 

In the intervals of firing, if the piece is at rest, the breech should be 
left open. Tompions should never be used, as neglect to remove them 
may cause very serious accidents. If necessary, muzzle-bags should be ^- 
fitted. ^ri;. 

The breech-mechanism should be removed at sea. it' • 

NOTE BY THE CHIEF OF BUREAU. ^^ : 

In 1873 Captain Sebert, Artillerie de la Marine, says, speaking ot 
heavy guns 14 to 42 cm.: 

Dnpuis qne cette artillerie a 6t4 placde entre les mains de nos marina et de nos artil- 
leiirs, grdce anz regies prudentes et Bdrement v^rifi^es auxqnelles elle a 6t6 assujettie, 
JH18 tin seul accident de rupture n'est snrvenn ; et cependant il a ^t^ fait des tirs d'exercice, 
k petite et h grande charge, en nombre considerable, leequelSi entre autres snr le vaisseaa- 
^cole des nmtelots canonniers, se comptent par 50 et 60,000. Aacune nation ne pent 
proclamer nn pareil r^ultat. 

II fant d'ailleurs bien se garder de confondre, confusion dont on a parfois abns^i ies 
r^snltats du service r4gulier avec oeux du polygone de GavrCi ou des r<^sistances k des 
maximnm d'efforts sont exp^riment^es et les regies d'emploi sont d^termin^es. 

CVst \h on'en faisant dclater des canons h, des limites extrdmeSj on apprend h ne pas 
les faire ^ciater dans lenr tir normal. 



Note I. — Coating and atreiching.^Ch'iUwg bronze increases its density, raises its elas- 
tic limit considerably, its tensile limit somewhat, and diminishes its extensibility. 
This metal has, however, a surplus of the latter quality, and can afford to lose some. 

The absolute amount of change of quality experienced by chilled ingots seems to 
vary somewhat with the mass of the metal at different points in the mold, even where 
the thickness of the mold is kept proportional to the dianjeter of its ingot at each 
point ; and this fact was soon demonstrated by the discovery that the chase and muz- 
zle parts of the short howitzer ingot could not bear nearly as much expansion (from 
iiiandreling) as the large or breech parts. 

Cracks appeared on the crust or outer surface at the points mentioned, and threat- 
ened to penetrate to the lines of the finished gun. These cracks usually appeared from 
the muzzle to just abaft the trunnions ; and at the same time it was noticed that the 
breech parts were not hardened by the action of the chill as much as was desirable. 

It thus became necessary to lessen the chill on the muzzle parts and to increase it on 
the breech, which was accomplishe<l by extending the chill-mold some inches beyond 
the lines of the finished gun at each end. 

By this means the molten bronze below the finished muzzle-lines retard the chill in 
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that viciuity ; and the substitution of chilled bronze above the breech for the hur- 
sinking head in sand-walls which had at first occupied that position, increased the chill 
at the breech end of the gun. 

The qualities of the in^t were thus rendered more uniform throughont, though tbt> 
could be more readily done in a future case by increasing or diminishing the thioknew 
of the walls of the chill-mold itself. 

The principal object in view in endeavoring to harmonize the qualities of the met4^ 
througnout the ingot, was to secure an expanded bore of uniform diameter. The 
amount of '* spring- back" of the walls of the bore after the passage of the mandrei 
depending at each point on the amount of chill which the metal about that point had 
previously experienced, the elasticity exhibited by bronze being roughly proporiioiisl 
to the amount of chill. 

It will be readily seen that the exterior of the gun would better support the interior 
parts against the effort of the charge if the outside metal of the ingot could be left ia 
become part of the finished gun. This is, however, not practicable, because this layer. 
being much chilled and having but little extensibility, is generally more or less cracktti 
by the stretch it has to sustain in the mandreling process. Besides, it is generally full 
of fissures and bubbles, and about a quarter of an inch all around should be taken ot 
before close and uniform metal is reached. 

The irregularities on the exterior of the ingots increase as the interior of the chill- 
mold becomes cracked with use, the cracks retain air, which expands when the molten 
metal fills the mold, and thus forms ^' blows" and bubbles. This has not, however, 
(within the limited experience already had,) been known to render a chill-mold unfit 
for use. The interior of the ingot always presents metal of a remarkably close a&4 
fine appearance, free from fissures or bubbles. 

As the sinking head is the last part of the ingot to cool, it will be observed that the 
" shrinkage" of the mass takes place upward. The lines of the ingot admit of sort 
motion readily at all points, excepting at the trunnions ; consequently, the upper sec- 
tions of the trunnion-molds require to be made movable, in order to allow the trunnions 
to rise with the rest of' the ingot. These sections are moved outward as soon as tbt 
casting has stiffened, (about a minute after the mold is full.) 

The passsge of mandrels through the bore enlarges it, and presses back the concen- 
tric layers of metal progressively from the bore toward the exterior of the ingot, those 
next the mandrel, or course, sustaining the most expansion. The last mandrel must 
have a diameter about two hundredths of an inch greater than that of the finished bore 
is intended to be, because the remaining elasticity of the metal composing the ingo; 
causes the walls of the bore to spring back somewhat, as soon as the greatest diameter 
of each mandrel has passed any given point. After the walls of the bore have 
stretched from 7 to 10 per cent., the amount of this resilience is about two handredtk* 
of an inch in terms of the diameter. 

By the passage of the ten mandrels, the diameter of the bore is increased three- 1 en tb« 
of an inch, white that of the exterior of the ingot increases about one*teuth of an in^ 
at the muzzle and five hundredths of an inch at the breech. 

It is not found that any condensation of the metal has taken place, the volume and 
specific gravity remaining appreciably the same after as before the operation. The 
eurface of the bore is, however, greatly hardened by the process, and a thin '' teat-apeci- 
men " taken from its walls, shows an elasticity, tensile strength, and hardnesa aboat 
equal to that of soft steel. 

The hardening diminishes rapidly as we proceed from the bore toward the exterivir 
of the ingot, antTat a distance of only one-half an inch from the surface of the bore the 
qualities of the bronze do not appear to have been greatly altered by the mandreliag- 
The important point gained is, however, the surface-hardening, enabling it to bea: 
without too ffreat wear the friction of the copper belts on the projectile. 

In shape, tne mandrels resemble two short cylinders. Joined by a cone. They are 
made of hard-tempered steel, and so great is the friction attending the nrooeas thai 
they wear quite rapidly, appearing to become honey-combed. They are pulled througi 
the bore by means of a hydraulic pump, which is required to exert an effort of aboc: 
130,000 pounds. 

The arrangement by which the mandrels are attached to the pump is temporary is 
its character. It would doubtless be more advantageous to push instead of pullia^. 
but the Ordnance Department does not possess a powerful pump, and is compelled u 
borrow. 

After the mandreling is finished, the ingot is found to be somewhat shorter than before 
the operation ; the circumferential stretch of the metal, particularly about the chae«. 
having apparently resulted in a call upon the ingot to give up somewhat of its length. 
The shortening takes place principally between the trunnions and the mnzzley an^ 
amounts in all to about seventeen hundredths of an inch, of which fourteen hundjndlb* 
occurs forward of the trunnions. These figures have reference to the light gun whA 
the bore is expanded seven per cent. 

After the ingot comes from the hydraulic pump, the bore is tested for straigbtnesA • 
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and it is often foand bent, usually in the ofaase, and only a few hundredths of an inch. 
It is straightened by very careful blows under a steam-hammer. The bending is prob- 
ably owing to differences in the quality of the metal on opposite sides of the bore 
rather than to the imperfection of the appliances used in mandreling. 

Table sliowing the mechanical effects of chilling and mandreling upon bronze three-inch 

homizers. 
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* The teniiile limit of ingot O wa<« probably inftfrior originally to that of ingot I. 
f Specimen taken from the itkln of the mandreled bore. 

This method of hardening bronze, which has been adopted in Austria under the 
name of " steel-bronze," is due to Mr. S. B. Dean, of Bustou, wlio patented it in 1869, 
several years before General Uohatins'H experiments. 

Note II. — Profile of threads. — The French have made a long series of experiments 
upon the form of breech-closing apparatus under consideration ; it was first introduced 
to their notice by the inventor, (an American,) and was adopted into their naval serv- 
ice. 

It has stood the test of actual war, and was used in the heavy naval guns which 
were placed on the defenses of Paris during the German siege. 

All the French naval guns have this form, and numerous experiments were of course 
made as to the proper pitch and profile of breech screw. A profile similar to that used 
in our howitzers was dually decided on as being best adapted to resist the thrust of 
the charge without injury. 

In bronze guns it becomes particularly necessary to select a suitable profile for the 
thread, owing to the ductility of the metal. Should the bearing-face of the thread be 
made too steep, (or perpendicular,) there will be a probability of serious distortion of 
the thread under pressure. On the contrary, if the profile be slight, and if the angle 
formed at the apex of the thread be too obtuse the plug will have a tendency to ** wedge 
lip *' on the bearing-faces of the threads of the screw-box, and will, as a result, stick 
after fire, requiring the expenditure of considerable force on the lever before the breech 
can be unlocxed. 

An examination of the faces of the breech-thread, as arranged in the howitzers, will 
show that a large part of the force exerted to thrust back the plug is thrown toward 
the base of the threads, and yet the inclination is not sufficient to cause any wedging 
of the threads of the plug upon those of the screw-box. (See Not-e V.) 

NoTK III. — Vent- check.— The vent-check has to sustain considerable shocks in both 
directions. The primer gas strikes a much stron}>er blow than wonla generally be 
supposed, and of course the pressure of gas arising from the inflamed charge is very 
prreat. 

Tlie first forms of vent-disk were made of thin, hard steel, and several cracked dur- 
ing practice. They are now made of mild steel, about one-tenth of an inch thick, and 
have stood very well. 

Note IV. — Vent. — In experimental practice at the navy-yard, Washington, the vents 
of the howitzers have never become obstructed, excepting on two or three occasions, 
and then owing to the bursting of the metallic friction-primer tube in the upper end 
of tbe vent. To clear this of course does not require any backing of the ofifset cylin- 
der, but the use of tbe pliers might become necessary to withdraw the expanded pri- 
mer-tube. 

It is, however, probable that a qufU friction-primer will be issued with the guns, in 
which case of course there will be no obstruction. 

If it should^ however, at any time become necessary to clear the vent, back the offset 
cylinder, and insert tbe boring-bit into the main vent. 
' Note V. — Lining^ 4'0. — It is probable that the amount of lining forward required in 
flcrvlce will be very trifling. 

During the proof-firing of a uew gun the plug will always be set back somewhat, as 
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the thrast of a few ronnds is reqaired to bring the bearing-faoes of the acrev- 
threads aniformly and closely into contact, bat chiefly to give the threads themaelvei 
that " permanent set " or slieht alteration of profile, beyond which they will not after- 
ward go. This *'set'' can of course be detected only toward the apex of the tfarui 
and by the application of the " template'' after the proof-firing. 

In a 500-lb. hardened bronze gnn, after seventeen rounds, using 16 ounces of ordinvr 
cannon-powder, the apex of the thread was found to be set to the rear 0''.012. It i« 
probable that this displacement was accomplished in the first two or three roaocU. 

The threads of the plug showed the same amount of distortion, and as the wholeiir: 
back of the plug only amounted to 0'^025, it will be seen that the original oorrespos^- 
ence of the threads as regard pitch and profile must have been very exact. 

It is unlikely that any additional set-back will occur in service, but still it has ben 
considered necessary to provide for sach a contingency in the construction of the pla; 
which otherwise could not be considered as complete. For that reason the noae-pb-v 
has been made movable, as described in the text, and '* liners'' of proper thickoeaa wiL 
be supplied. 

In order to show how strong the breech-mechanism is against the effort of thechaii^ 
it may be permitted to refer to a very exceptionally weak gun, which in experiineotai 
firiug at the navy-yard, Washington, exhibited excellent endurance. 

In this gun the thread in the screw-box had been turned out, and (the diameter ce 
the box being somewhat enlarged, and a fine thread cut on its surface) a " sleeve" ws 
screwed in tightly. 

A breech-plug thread of the regular profile and pitch was then cut upon the interior 
surface of the sleeve, the blanks being afterward out as usual. 

The thickness of solid metal in this sleeve was only a quarter of an inch, and xhf 
number of turns of thread in the screw- box was three- fourths of the nnmher used m 
the service-gun. 

Notwithstanding the evident weakness of this sleeve, and the number of tarns at 
breech-thread, the plug was found set to the rear only eleven hnndredths of an ioe^ 
after eighty-lour rounds with service-projectiles and caunoc-powderof very^high inicii. 
velocity. 

The most of this displacement was due to '* flow " of the molecules of the thin lav?: 
of metal included between the bottomi of the threads ta the sleeve. 

This construction labored under another very serious disadvantage : the breech-pl3£ 
was made of hard steel, the threads upon which, not yielding in the least to the eflibrt 
of the charge, threw all the change of form upon the weak sleeve and threads of tk 
screw-box. 

Had the sleeve been of double its actual thickness, no doubt the '< set-back " shoim 
by its threads would not have exceeded five hundredths of an iuch, and the gan, ertt 
as it is, can still be used for experimental work. 

As before remarked, the extensibility of the bronze of which these plugs and gnv 
are made (upward of thirty per cent.) would admit of a large amount of distortioD ^: 
the thread before fracture could take place. It is, however, not advisable to allow t\» 
nose-plate to recede from the Broad well ring, because in such a case the latter is also se: 
back, and if made of copper is liable to be deformed after a few rounds^ if alloKni 
much play. It will continue to check gas well, even after considerable distortion, \m' 
is of course eventually rendered useless. 

Though the plugs in each class of gun are manufactured to be interchangeable, it will 
be best in practice, as far as possible, to keep each plug in the gnu to the screw-box ^ 
which it has become matched by the proof-firing. On this account plugs abonld be 
numbered the same as the guns with which they are proved. 

Note VL^ Travel of thepliig through the collar. — In its travel through the collar, tb** 
lower part of the two lower blanks on the plug rests upon the corresponding parts at 
the lower collar-lands. 

The lower ends of the guide-bolts do not quite reach the bottom of their slots, and tl' 
bolts have a play in the slots (sidewise) of about .025 inch each way. If the p\^ 
be turned or shaken circumferentially, the ends of the threads will bring up against tht 
sides of the collar-lands, and are thereby prevented from touching the ends of t^^** 
threads in the screw-box, as the collar-lands are slightly broader than the correspoov* 
ing threaded sections of the screw-box. 

Note VII. — Belt and guide-ring, — Both the rotation-belt and guide-ring mnsl be firnu* 
attached to the projectile, in order to communicate rotation to the latter without as^ 
'*slip." 

On the exterior of the cylinder of the projectile, and about over its center of gravin 
a broad groove or recess is cut tBo of an inch in depth, and as long as the rotatioo-brf: 
(which It is to receive.) At -^o of an inch from the base of the projectile anotlter 
groove is cut, of similar depth and a quarter of an inch wide ; this is to receive tbr 
*' guide-ring." 

A cold-chisel is then used to nick the bottoms of these grooves all around, at inttt 
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vals of abont i an inoh ; the direction of the chinel-marks being lengthwise of the 
projectile, and their depth abont two or three hundredths of an inch. 

Cylindricill rings of copper are cast in sand molds, and of length suitable for mak- 
ing rotation-belts and guide-rings. The interior diameter of these rings is very slightly 
greater than that of the cylindrical part of the projectile. The thickness of the metal 
is -My of an inch. 

The rings are then slipped over the projectiles and squeezed, (or permanently com- 
pressed*) by a screw-press, into the grooves prepared for them. This operation not 
only fills the grooves completely and makes the rings hug the body of the projectile, 
but also forces the copper slightly into the marks le£ by the cold-chisel at the bottom 
of the grooves; thus powerfully assisting to prevent any possibility of the belt slipping 
circamferentially upon the projectile. The projectiles, with their rough belts and 
rings ou them, are then centered in the lathe, and the bearings are carefully turned 
down to the diameters and profiles given on the drawings. 

The experimental projectiles have been all tamed on the exterior, and it is probable 
that this practice will obtain with service projectiles, at least as far as the cylindrical 
part is concerned. The windage in the bore being small, (j%jf of an inch all around,) 
it is of course necessary to have the body of the projectile ** true/' and accuracy of 
flight is also promoted thereby. 

After the projectiles are finished, they are inserted into a sort of cylinder-gauge, 
-which has on its interior a compression-slope exactly like that in the chamber of 
the gun. This gauge is cut of such a length that if the rotation-belt has been correctly 
made and plac^, the base of the projectile will just eome even with the top of the 
gauge. 

It must be observed that the erip of the rotation-belt on the projectile is very much 
increased when the gun is fired, as the squeeze due to driving the shot through the ' 
compression-slope of the gun powerfully assists to bind the belt firmly to the projec- 
tile. Experiment shows that this pressure is much greater than that received by the 
belts from the screw-press; a belt has never yet been known to slip upon a projectile 
when fired through the gun. 

The central rotation-belt, when squeezed in the compression -slope, has the merit of. 
supporting the walls of the projectile at its weakest point against the upsetting effort 
of the powder-gas. 

The diameter of the bore in these guns being large when compared with the weight 
of the projectile, the walls of the shrapnel are made only three-tenths of an inch thick, 
in order to admit of a sufficient number of balls being used without increasing weight 
too much. Were it not for the support derived by tne middle parts of the projectile 
from the squeezing of the belt against the walls of the bore, the pressure of the powder- 
ji:as against the base, when the shot is driven into the compression-slope, would often 
cause the walls of the cylinder to swell out and bar^t, sending the projectile from the 
gun in a shower of pieces. 

This has often happened in the course of experimental work, where son-supporting 
forms of belt were used with thin and heavy projectiles. When recovered from the 
butt, the pieces that formed the cylinder toward its middle part show upon their exte- 
rior distinct impressions of the ribs of the gun, making evident the fact that the pro- 
jectiles were swelled outward and pressed against the walls of the bore. 

In the form under consideration, it is thought that the tendency to swell out and 
burst along the parts of the cylinder in rear of the rotation-belt is repressed by the 
pressure of the powder-eas, which is freely admitted to those parts of the projectile in 
rear of the belt. One of the reasons for keeping the guide-ring less in diameter than 
the chamber into which it is loaded is to afford free and instant passage for this sup- 
porting gas to the after part of the cylinder of the projectile. 

As tne inclination of the compression-slope is very small, (one in fifty,) a slight 
amouut of residuum upon the ribs of the gun at that point will suffice to set the pro- 
jectile back in the bore a considerable distance; and as it may be desired to fire the 
frun a number of rounds, at critical moments, without cleaning the chamber, it be- 
comes important to know how far forward of the cartridge the shot must stand when 
the f^^an is clean, in order to allow space enough for *' set-back'' on fouling of the bore 
from omission of sponging. 

£xperiment with the heavy gun showed that when the sponge is tiot being used the 
position that. the projectile will occupy in the chamber varies from one round to another 
between one-tenth and four-tenths of an inch. After the third round the set-back of 
tfae projectile did not increase beyond four-tenths, and about three-tenths could be 
taken as the average. 

The light gnu, having a less amount of powder in the charge, shows rather less foul- 
ing than the heavier gun ; and when a metallic cartridge is used, the residuum left in 
the chamber of each class is somewhat less than that shown when using the serge bag. 
When bronze howitzers are first issued for service they will show a less interval be- 
tween cartridge and projectile than that referred to above. If after some service the 
slopes do not seem to show much wear, the chambers will be reamed deeper. 
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Note YIH. — Fases, — Qaite a nnmber of fnsee have been experimented with in eoo- 
nection with these howitzers. 

The first form was a small peronssion fnse, having a plnnger in the interior of the 
stocky somewhat like that used in a Schenkl fuse ; bat the nipple on the head of the 
plnnger was not famished with a percussion cap like those of tbe fases jast mentiooeii. 
A hole was pierced from the nipple through the axis of the plnnger; this hole was filled 
with grained powder. (Plate V, Fig. 1.) 

Into the upper part of the 8t.ock was screwed a bronze cap which contained fnlmiDate 
in a shallow recess out upon its nnder face. 

The plnnger was held away from the fulminate by a small brass screw inserted late 
it through the side of the stock in a manner similar to that adopted in th« Schenkl 
fuse. The fulminate cap, which was removable from the stock, was intended to be 
kept separate from the projectile when the latter would not be soon in use. When pn- 
paring for service a sufficient number of the caps were to be screwed into the fuses is 
the shells. 

This fuse worked well, and would usually explode the shell on contact with water 
when the elevation was over five degi*ees, but as a time-fuse was considered as verr 
desirable, particularly for use with the shrapnel, attention was turned to trials in that 
direction. 

The first form of time-fuse tried had the composition disposed somewhat in the same 
manner as it appears in the service Bormann fuse — an igniter was placed in the center 
of the composition circle. The disk into which the composition was pressed was, hov< 
ever, movable around the axis of the fuse-stock, and could be set to any desired time. 
within the range of the fuse-composition. The nnder side of the circle of composition 
was not CO vered, and communication was had with the magazine thronj^h a hole whiek 
lies within the path passed over by tbe exposed circle of the composition while tun- 
ing. (Plate V, Fig. 2.) 

The fuse-comi)osition was lighted by an igniter, placed in the axis of the vertiral 
part of the stock, and in the center of the circle of composition. The plnnger carried 
fulminate on its lower face. It was held up from the frictional point bjf two mra^, 
which were intended to be broken by the sudden starting forward of the projectile mi 
discbarge of the gun. The plunger, being delayed by inertia, wonld be struck on tkt 
fulminate by the advancing point in the stock. The resulting detonation oomnaam- 
cated fiame to a powder channel, which filled the flash-chamber with gas, aod throa;;! 
the hole made for the purposes inflamed the fnse-composition. This hole was contincei'. 
through to the exterior of the movable part of the fuse, and formed the vent far thr 
gas arising from combustion of the composition. 

The plunger was kept in place, and its upper part was covered by a cap, which al«c 
pressed npon the movable and rotating part of the stock, and was intended to b» 
screwed down tightly after the fuse was set for the desired time ; thos the two paru 
of the stock were clamped firmly together. 

It was Boonrfound that this fuse would not work satisfactorily ; the gas pressure ia 
the 'Composition groove forced the two parts of the stock a^art, and the flaKr 
flashed quickly around the nnder sideof the composition drcloy firing the magazine oz 
short time^ Efforts were made to obviate this by covering the lower surface of th« 
composition with foil and other material, bat the action was nev^ satisfactory. The 
o<^nmn of composition was a little smaller in crosS'Seotlon than that of the aerrice 
Bormann fuse. 

The next form seemed to promise better results. The stock was of hardened leal 
and was formed in one piece, having a flash and an ignition chamber in the center. 
Around this was pressed the circle of composition of the same form and volDme m 
that of the service Bormann fuse, but (unlike the fnse jnst described) a '^ horse^oe ~ 
in this case covered the composition permanently, and was intended to prevent th^ 
flame from flashing around the circle in advance of the regular time. (Plate V. Fig. 3. 

One end of the composition was connected with the magazine by a pasBage» and th» 
other end was blocked off as usual in Bormann fuses. 

The comptosition-cylinder was divided on its circumference into time spaeea. Thf 
plnnger, which was considerably enlarged from that first described, was saspended u 
the cap by a zinc pin, which was to be broken by inertia on discharge ot the g«t 
The plunger also carried fulminate on its lower face, and was furnished with powder- 
flash channels. 

The top of the plunger was covered and protected by a cap, which screwed into th« 
walls of the flash-chamber. 

To prepare the fuse for nse, pierce directly through the stock and composition tau 
tbe flash-chamber, on a horizontal line, and at the required time mark, as shown br 
tbe arrow. 

The discharge of the gun broke the arms of the plunger, which struck the adva&c^ 
ing nipple; the fulminate was fired, and the powder in Mie channels ignited and fil>e4 
the flash-chamber, finding its way through the vent bored, and igniting the oompos- 
tion, which burned both ways until the magazine was reached by tbe end connecter 
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therewith. This fnse was simple, and appeared practical, bat it coald not be broaght 
to show the necessary amonnt of iregalarity. The horseshoe being inserted from 
the npper side was frequently started upward by the action of the boring-tool, and 
the gas arising from the composition was then enabled to partially lift the shoe, and 
the fuse thas became very liable to premature ignition of its magazine. The action of 
the igniter was almost perfect, and the difficulty seemed to be altogether with^the 
colnmn of fuse-composition. 

A minor defect of this form was the effort required to bore through the walls of alloy, 
and across the fuse-composition, before the flash-chamber *conld be reached. 

The thickness of the walls could not be decreased, or bursting from internal pressure 
or melting from heat developed by the burning composition would have resulted ; and 
in case the lead had been further hardened, and the thickness of walls had been re- 
duced, the difficulty of boring would have been increased. 

A change was then made in the form of the fuse-stock, with the object of reducing it 
in size, and also of chang^ing the horse-shoe to the underside of the composition-cylin- 
der, where some mechaniciQ pressure could be put upon it to keep it in place. (Plate 
V, Fig. 4.) 

The stock in this case is of bronze, with the composition-cylinder (of hardened 
lead) screwed down upon it, so that the horseshoe (now inserted from below)^hoald 
bear firmly against the face of the stock. 

It was also thought that the composition conld be more easily pierced from the top 
of tbe fnse (as in the service Bormann ;) the tool would thus be required to pierce a 
less quantity of lead than before, and would not be driven through the composition, 
and thus breaking and cracking of the latter would be avoided. (See arrow.) 

The igniter remained the same as last described. 

As the composition was to be exposed at a point on the upper face of the fuse, it be- 
came necessary to conduct the inflamed gas from the flash-chamber to that face. This 
was done by piercing holes through the cylindrical part of the cap, under the shoulder, 
thus allowing the gas imprisoned in the flash-chamber to rush out and impinge upon 
tbe upper face of tbe fuse. Experiment showed that the volume and momentum of 
this gas was amply sufficient to ignite the composition. The direction of these gas-jets 
was determined by boring the holes in the cap at an angle, so as to throw the flame 
downward upon the face of the fuse, while the shoulder or rim raised around the outer 
edge of the time-face was partly intended to bank the flame somewhat within the 
circle lying immediately above the fuse composition, and partly to prevent the point 
of the piercing-tool (when hurriedly used) from slipping out of its proper place over 
the composition. 

The crofls-seotion of the composition was reduced to about one-half that formerly 
used, with a view to reducing size of fuse, and also heat developed. 

This form of fuse was not quite as simple as that previously described, but seemed to 
promise a solution of the defects that had been before observed. .The igniter worked 
well, and the flame from under the cap would ignite the composition readily. The 
composition burned quite well up to five seconds, but the time could not be carried be- 
yond that point with any certainty of obtaining explosion of the shell, the composition 
appearing, as it were, to be smothered on the longer times. 

The cross- section of the column of composition was next made equal to that of the 
service Bormann fuse, it being hoped that the increased volume of gas might improve 
tbe burning on times beyond five seconds ; at the same time the flange or shoulder 
of the bronze stock was dispensed with, and the ^' horseshoe " over t^ oomposition 
was kept from moving by being pressed against the flattened nose of the shell itself 
when the fuse was once screwed into place. The fulminate recess in the lower part of 
tbe plunger was suppressed, and was replaced by a nipple, which held a peronssion-Ksap. 
The powder-channels in the plunger commnnicated with this nipple. These changes 
resulted in the form shown. (Plate V, Fig. 5.) 

Finding that it was still impossible to carry the burning composition with uniformity 
beyond five seconds during flight, it was thought that perhaps the gases were choked 
or confined by pressure of air on the point of the shell, and needed other vents than the 
one made by the piercing-tool at the initial point. Vents were accordingly bored at 
intervals, inward from the ed^e, (xx, Fig. 5,) so as to touch the column of composi- 
tion. By this device the longer times were carried with somewhat increased uniform- 
ity ; but the chief defect still remained, and led to the temporary abandonment of the 
fuse. 

Fuses on the Bormann plan having thus far failed to give satisfactoiy results, an at- 
tempt was made to use the straight colnmn of composition, as shown in the ordinary 
Navy time-fuse. 

Tbe watw-cap was removed from the timefuse stock, and an igniter (similar in 
principle to that last described) was screwed into its place. Thus arranged, the fuse of 
[course would only bum for the full time for which it was pressed, and no simple or 
practical means existed for setting the fuse to intermediate times. 

At first the vents for the escape of gas from this fuse led upward, outside of the screw- 
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housing of the igniter; bat it was foand that unless a sho t and direct means of eacip^ 
were given to the gas in a lateral direction, (t. 0., not exposed directly to the prestait 
of the air, as it would have been if escaping from the top of the stock,) the risidaoi 
deposited by the gas soon clogged up the vents and smothered the flame, or else eaiiK<i 
it to burst thrbugh prematurely. A change was, therefore, made, and the gas veou 
were led as shown. (Fig. 6.) 

Not many experiments were made with this fuse ; it was only considered aa a nuke- 
shift, and not being capable of being set on any given time, it did not loux attna 
attention. 

Attention was next turned to the wooden stock, which can be pierced through tii« 
side for intermediate times. Beech was found suitable for the purpose, and the stock 
was coned on the outside. (Plate V, Fig. 7.) 

A coned composition-channel was boreid into this j'tock parallel to the axis, but oae- 
tenth inch distant from it. This channel received the paper-case fuse, which was souw- 
what less in diameter than the regulation Navy time-tuse. 

Just above the upper face of the fuse composition was an unoccupied space from whie-i 
four gas-vent channels led to the outside of the stock above the point of the shell. 

Immediately above this gas-vent chamber the bore of the stock was oonsidersblf 
enlarged to receive the igniter. This consisted of a small bronze hollow cylindcf. 
closea at the lower end, where it was furnished on the inside with a pierced nippk 
for percussion cap. The upper edge of the hollow cylinder was flanged in sach a mu- 
ner as to rest on top of the stock, thereby preventing the igniter from being driTti 
bodily into the fuse on discharge of the gun. 

Inside of this hollow cylinder the plunger was hung on a brittle wire, (half eoppe: 
and half lead.) When this arrangement was in place the head of the fuse was covene 
with a piece of paper or linen luted down and shellaced. Thus far the fose ooU 
burned for the full time for which it was pressed. In order to provide for io termediaKc 
times, two side channels were bored from the lower end of the fuse upward, (one of tfaer 
is shown in the figure.) Holes bored at equal intervals from the outside of the 9t«ci 
connect the exterior of the fose with the side channels, the lowest communicatiru: 
hole in each channel being bored entirely through to the fuse composition. The ch»3- 
nels were tilled with mealed powder and paper pasted over the exterior of the eoo- 
rounicatiug (or time) holes, which were arranged as shown in the plate. The npp«r 
and lower ends of the stock were served with brass wire. 

This fuse (which is virtually the English Boxer) works as follows: With a snitaM? 
tool pierce through the communicating hole (which corresponds to the nnmb«^r i«' 
seconds desired) into the column of fuse-composition, (see arrow,) then pash the fin* 
by hand (giving it a slight twist) into the nose of the projectile and load the gn^ 
On explosion of the charge the igniter acts as usual, and the fuse-composicion ru&< 
down to the point at which it was pierced. Then the flame flashes into the side chM- 
nels, down the latter to the lower communicating hole, and thence to the barstic: 
charge. 

If for any reason the flame should not pass through the hole bored at the desired 
time, the fuse would still act at the end of irs time of burning by ignitioj^ the char;:e 
through the lower communicating hole. If the shell strikes the object before safficiea: 
time has elapsed to enable the composition to burn to the lower end, it is probab> 
that the stock would be split and the whole be driven inward ; in which case it wcrnk 
ac#as a concussion fuse. 

This fuse performed well during experiment, but still did not burn as re^larly tf 
could have been desired. About two-thirds of the number tried did not vary, in bare* 
ing, over a half a second, more or less, from the required time. The other third trrrf 
irregular in their performance, showing, occasioaally, as much variation as a second 
and a half. The fuses heretofore made have been pierced with side holes, only t^- 
whole seconds, running up to ten. It is proposed to try (for ordinary shrapnel rang«> 
a five-second fuse pierced to half seconds. 

During the course of this work some trials were made of columns of fuse coinposititf 
pressed after an Italian method. The compositriou is pressed (by hand) into a W 
pipe considerably greater in diameter than the finished column is intended to be. Ttr 
pipe is then passed through rolls, and is reduced gradually to the size desired ; t-hb. *i 
course, resulting in a lengthening of the composition-stick. This proceeding packs t^ 
composition very uniformly, and when burned by hand equal lengths bnm in eqei> 
times with great regularity. 

This column has been tried in the wooden-stook (or Boxer) fuse, but did not WKcet^ 
well. The lead pipe was too thick and heavy, and, by virtue of inertia, swept thros^k 
the bottom of the stock into the interior of the shell on discharge of the gun, and \^^ 
notwithstanding the fact that the pipe was somewhat coned on the outside by hasd. 
It is thought, however, that further experiment will be made in this direction. 

This composition column has also been used in the fuses on the Bormaon princip^* 
(figured at 3, 4, and 5, Plate V.) It improved the regularity of burning of the fii«r 
but the performance was still unsatisfactory. 
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The Italians nse the pipe ia a fase somewhat similar io plan to a comhination of 
No8. 2 and 3, but with what degree of success is not known. 

No satisfactory fuse for shrapnel has been devised abroad or in this country. Dnr- 
ing the Franoo-Prnssian war the Grermans used percussion-fuses exclusively; the 
French, time-fuses. Both were dissatisfied with the results and have since been ex- 
perimenting; Germans on time-fuses, French with percussion. 

Note IX.— Metallic cartridges, — During the elaboration of this armament, exteuded 
experiments were made with metallic cartridges. At one time it was intended to use 
for the charge of the gun a cake of compressed powder, which required a metallic 
case to properly develop its advantages. ^ Plate III, 47.) 

This cake consisted of a hollow cylinder of powder, the grains of which were ag- 
glomerated (under a pressure of fifteen tons) sufficiently to bear transportation in the 
am munition-boxes. It was intended to be ignited on the interior walls, and to burn 
from thence, on an increasing surface, toward the exterior, the rapidity of combustion 
of different charges being readily controlled by the amount of pressure used in making 
up the cake. 

As compared with equal weights of loose cannon-powder from the same lot these 
cakes had slightly the advantage in range, and in uniformity of results, but not on the 
whole sufficient to weigh against the objections of increased expense, and of the undue 
elaborateness of such special ammunition. The compressed charge was therefore 
abandoned, and with it the necessity for metallic cases ceased. 

Nevertheless, it is important to preserve the knowledge that has been acquired in the 
course of these experimente, becanse an efficient accelerating cake, or built-up charge, 
may at any time be bronght forward, and in snoh an event the stiff metallic wrapper 
may be of special importance. 

Early in the course of these experiments it was found that to produce a simple and 
efficient case would be a matter of considerable difficulty, and that small variations in 
the character of the material used, and in the method of assembling the parts, made 
g^eat differences in the behavior of the case when subjected to the test of firing. 

The principal accidents which occurred to the early and imperfect forms of cases 
were as follows : 

First. The permanent expansion of the cylindrical part of the case against the walls 
of the powder-chamber, while the base cups were firmly held in the extractor-recess. 

Second. A separation of the base cnps from the cylindrical part of the case, the for- 
mer being found more or less deformed at or near the extractor-recess, while the latter 
would be either permanently expanded against the walls of the powder-chamber, or 
else entirely crushed up in the bore. 

Third. The punching of the base-cups by gas pressure, immediately oyer the interior 
orifice of the vent. This accident is followed by a rush of gas from the vent, the same 
an thongh a "check'' at that point had not been attempted. 

Fourth. The "shearing'' of the tin cylinder circnmferentially (from internal gas 
pressure) over the upper edge of the inferior cup; in short, this frail case being re- 
quired to withstand an enormons pressure from the inside, gave way wherever there 
occurred a weak or unsupported point, and the gas instantly forced its way out. 

The occurrence of the first of the accidents just mentioned nsually rendered the un- 
locking of the breech extremely difficult, and, indeed, anv imperfect action of the case 
was generally indicated by more or less opposition to unlocking. 

It was found that defects of the class first mentioned arose from two canses : First, 
the cylindrical form of the powder-chamber. This was afterward changed \o a trun- 
cated cone of very slight inclination. The second cause was an insufficient coning of 
the cartridge-case itself, whereby the solder seam on the body was not given a proper 
opportunity to split. It was found that, when this split did not occnr, the case usually 
stuck in the gun. In order to facilitate splitting, it was found necessary to use as little 
solder as was consistent with a proper closing of the seam. 

Defects mentioned under the second head were caused by the primer-gas issuing 
from the interior orifice of the vent in the plug, and driving the case too far forward 
into the powder-chamber. The force of the blow delivered by the primer-gas is much 
greater than would be supposed, and is more than sufficient to drive the case close up 
to the base of the projectile. The case being thus driven forward and its charge 
ignited, the cylinder became permanently expanded, and stuck at the point at which 
the case had arrived, while the base-cups were pushed backward (by the longitudinal 
thrust) into the extractor-recess, or else the separated parts, being too slow in their 
motions, allowed the gas to get behind them, in which case all were crumpled up and 
deformed, and nsually left in the chamber too hot to be touched by the hand. 

Finally, around the exterior cup a bead was raised, which, by bearing against the 
rear edge or knnckle of the powder-chamber, prevented the case from being driven 
forward, and obviated the above-mentioned difficulty. 

The third defect mentioned merelj' required the strengthening of the metal over the 
interior orifice of the vent. This was done by introduciug through the base-cups, over 

15 N 
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the orifice of the vent, a rivet, the head of which gave the metal of the base-cap suffi- 
cient support against the pnnchiug effect of the powder-gas. 

The fourth defect was finally remedied by raising the rim of the inner baae-oip 
somewhat above that of the outer cup, thus interposing a layer of sheet-brass betwt^L 
the tin cylinder and the gases at the point where the former often sheared acroes the 
edge of the outer cup. 

For a long time the various parts of the cartridge-case were joined to each other bj 
drops of solder, but it was finally concluded to dispense with the solder, and to criiLp 
the inner cup and the tin cylinder into the groove made on the interior of the ooter 
cup by the beading. 

This simple arrangement held all parts firmly together, and the case so assembled, 
and made of material of good quality, will bear all the pressure it should be calW 
upon to sustain, and will extract with certainty. 

It is very important in bronze guns nsing metallic cartridges that the caee^ 
should not burst, because the gas rushing violently from a leak will soon score tbe 
shoulder or edge of the powder-chamber badly. 

A small gutter being thus established, and support being withdrawn from tbe ca^ 
at this point, future failures are almost certain to take place at the same spot. Thas t\it 
£shce of the chamber is soon badly cut out, and will require either to be reamed forward 
or to have the holes filled, either being an undesirable process. 

Standard drawings and patterns of the metallic case in its latest form are preserred 
at the ordnance department, Washington navy-yard. 

The charge within the metallic case is ignited as follows : A disk, having a veot b 
the center, is soldered to the base of the outer cup, and the flame from the primer paffir» 
through it, and then through four ignition-holes pierced in the base- cup proper. Tb^ 
space oetween the ignition-holes is strengthened by the insertion of the rivet, the head 
of which, overlapping the edges of the vent, becomes a sort of ** veut-check." 

Before the introduction of the hardened bronze gun, leaden belts were naed on tbe 
projectiles, and a lubricant was necessary to partially prevent " leading'' of the bore. 
The cake of Inbrioant was half an inch thick, and was placed on top of a layer k*{ 
paper over the powder. It was then covered with pasteboard, and tbe poiots of ibt 
metallic case were turned over the whole. The lubricant consisted of a mixture of tal- 
low and oil. The same lubricant was also nsed in a groove on the rear belt of the pro- 
jectile, and was retained in place by a few tnrns of yam. 

There is, of coarse, no vent-check or Broad well ring osed with the metallic case, u 
the functions of both of these are performed by the case itself. 

Note X.—Pawdar-gaa pressures and range, — Pressure indications have been ob- 
tained chiefly with the light gun. The instrument used was a very small pressnn- 
?iston, the impression-face being a re-entrant spiral, (area, one-sixth of a aqaare inch 
his was placed in a housing, and was screwed into the forward face of the ping, ttr 
top of the housing being nearly flush with the bottom of the nose-plate recess. It w» 
necessary to unscrew the housing after each round and extract the pressare-di^. 
which was made of annealed copper. 

The following table shows the principal results thus far obtained : 

Talle of pressures observed in the hares of Z-inch howitzers. 
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Kind of powd«r. 
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1 
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1.536 
1.586 
1.470 
1.470 
1,926 
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12 
12 
12 
16 


Lb*. 
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8 
7 
8 
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12 
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do 


12, 170 1 ?y 


Do .. .. 
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13.230 z: 


Do 


do ••••••••••••-••-• •••••••••••••• 


15.100 


Heavy 


Ordin ATT C P •.••••.••••••••••••••••••••••••■•• 


29.500 ' 




^ 1 



It was only possible to obtain two pressure-indications from the heavy gan for wact 
of a suitable breech-plug to nse with the gauge. 

An examination of the classification of the powders by the gnn-pendnlnm, as ooo- 
pared with the corresponding pressures and " difference from tbe mean,'' will shov 
how much more moderate and uniform is the action of the large-grain powder in tU 
gun than that of the quick C. P. 

Judging from the taoulated record of the light gan, it is probable that the pressarf 
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m the bore of the heavy ^nn, when nsiuf; the larger-fjrrained powder and 8-poand pro- 
jectile, will be about 19,000 pounds. In connection with the foregoinjir table an exam- 
ination of that in the latter part of this note will show that the large-erain powder 
does nearly as well at 5" elevation as the smaller grain, but with much less strain on 
the gon. 
In most of the practice at the navy-yard, Washington, the quick small-grained oannon- 

Sowder was used, because the object of the experiments was usually to strain the 
reeoh-closing apparatus, and also the projectiles and metallic cartridges, as much as 
possible. Uuder such treatment defects often appear that would not otherwise be 
detected. 

Ranging is done at the experimental battery, Annapolis, Md., and thus far that 
establishment has been able to use only a steel howitzer of the light pattern. A few 
of the ranges, &c., obtained from this gun are given in the annexed table, and include 
the jump of the field-carriage, which has not 3'et been accurately determined. It oper- 
ates, however, to increase the range over that due to the elevation by quadrant. 

The action of the projectile was observed by plane-table over water ; not as accurate 
a method as that in which screens are employed. 

The light gun is a more powerful piece than the English steel 7-pounder boat-gun, or 
the French naval canon de quati^e. The projectile of the latter weighs nearly nine 
pounds. 

Table ofranges, defleetioMy muzzle-velocitieay ^o., <>f 3-tiic& hotcitzer shelUf weighing 7 pounds. 
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The experiments for range and accuracy of the heavy gun are now going forward. 

NoTB XI. — Wear, — The anionpt of wear shown by the bores of these guns is a very 
important point, and has met with such attention as could be given it in the course of 
manufacturing. 

The rear t>art of the bore is not on the whole as hard as the chase and muzzle parts, 
because the metal composing the former, being originally a larger mass, is not rela- 
tively as much* chilled, and would not, consequently, be as much hardened, as the latter 
b^ the same amount of mandreling. In some of the guns the wear at first has been 
slightly more rapid at the rear end of the bore than at the other parts. As the firing 
proceeds the wear appears to become more uniform along the whole length of the bore. 

The wear will of course vary with the quality of the metal composing each particu- 
lar gun. 

When the guns are new the surface of each rib is beautifully smooth, and remains 
so after firing, notwithstanding that the bore may be somewhat worn. 

The copper belts on the projectiles are much hardened by forcing through the com- 
pression-slope, and an attempt has been made to ascertain the amount of this harden- 
ing by impressing with a small indenting knife the belts of some of the projectiles re- 
covered after having been fired through the bore. A constant pressure of 1,000 pounds 
was used upon the knife. 

It was found that the forcing had increased the hardness of the copper belt (where 
the latter had been pressed directly under a rib) about one and one-half times, and the 
hardness of the metal where it had squeezed from under the ribs and filled the grooves 
was only a trifle less. 

By the same system of comparison, a "skin specimen '' taken from the expanded 
bore of one of the guns (B) showed somewhat harder than the forcerl \vs\t of the nro- 
Jectile. 
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The following table, thoagh compiled from the records of different guns, (of coane 
varying somewhat in original quality of metal^ may be accepted as exhibiting the 
rate of wear that will probably be shown in service. The table of comparative hard- 
ness of bore and belts is appended, to which are added some tests of steel, <&c. 

The Nashua howitzer referred to is very mild and soft in quality ; too mnch so for 
an efficient service-gun of any large size. The chrome steel specimen was only a bar. 

Table showing the amount of wear observed in the bores of hardened bronze howitzers after fain^. 

LETTER OP aVS, Q. 



Rounds. 


Enlargement. 


Cbaae and 


Near Meat of 
projectile. 


About 
Trunnion!. 


mnxzle. 


From round 33 to round 58 ................................ 


Seconds. 
0.000 
0.002 
U.0U3 


Seconds, 
0.001 
0.002 
0.003 


Seamds. 

OlO""^ 


Froin round 58 to round 73 .................................. 


0. fh 


From round 80 to round 130.................................. 


• QlOGS 







Exhibit of the comparative hardness of expanded bore of bronze 3-ificA howitzer; of belts of 
projectile b^ore and after being forced^ ^c. 



Metal. 



Length of cut made by a preworB of UOOB 
pounds on the indenting knife. 



Surface of bore of ordinary bronse gun, (0, 500 ponndB) 

Skin of hardened bore of gun, (R, 350 pounds) 

Copper belt on projecttle before being fired through gun 

Copper belt on projectile after being fired through gun 

Hardness Hhowu by a specimen of ordinary wrought-iron 

Hardness shown by a specimen of steel howltier, (Nashua No. 1) 
Hardness shown by a specimen of bar chrome steel, (No. 2) 



Steonds. 
0.270 

0.223 
0.4•^3 
0.249 
0.217 
a 242 
a 177 



Mean hardoesi between bnccfe 
and mnzsle. 
Do. 



Manufactures and preparations at the various navy-yards for the year ending June 30, 137€k 

ARTICLES UNDER PROPORTION TO EACH GUN. 



13 shell-whips. 

16 turret-whips. 

11 XI'' preventer-breechings. 

2 sets 60-pounder-guu gripes. 

4 sets Xl-inch-gun gripes. 

4 sets IX-inoh-gan gripes. 
343 swabs. 

30 Xl-inch sabots. 

8 supply-boxes. 
21 primer-boxes. 

24 Xl-inch shrapnel. 
485 IX-lnch shrapnel. 
50 60-ponnder shrapnel. 

9 100-ponnder shrapnel. • 
7 XV-inch shrapnel. 

30 32-ponnder shrapnel. 
30 .30-pounder shrapnel 

5 XV-iuch shrapnel, L. & F. 
30 32-poun&er shrapnel, L. & F. 
71 60-pounder shell. 

9 100-pounder shell. 
309 Xl-inch shell. 
601 IX-iDcb shell. 

46 XV-inch shell, L. & F. 
130 32-pounder shell. 
130 32-pbunder shell, L. & F. 

78 30-pounder shell. 
144 20-pounder shell. 

40 20 pounder shell, L. & F. 
110 IX-inch sponge-caps. 



16 Xl-inch sponge-caps. 
6 60-pounder sponge-caps. 
5 XV-inch sponge-caps. 
1 X-inch sponge-cap. 

1 60-pounder carriage. 
16 shell*stands. 

5 transom-quoins. 

2 60-pounder chamber-scrapers. 

2 60-pounder bore-scrapers. 

3 X V-inch bore-scrapers. 

4 Xl-inch tampions. 
38 IX-inch tampions. 

26 IX-inch tampions and wads. 
4 60-pounder tampions. 

6 XV-inch tampions. 

3 XV-inch tampions and wads. 

2 20-pounder tampions and wads. 
1 X-inch tompion and wads. 

16 port-bridles and tricing-lineB. 

56 gun-tackles. 

18 heavers for selvagees. 

54 division-boxes. 

3 stationery-boxes. 
6 division-tubs. 

6 fire-tubs. 
1 Xl-inch ladle. 
1 IX-inch ladle. 
3 XV-inch ladles. 

1 X-inch ladle. 

2 20-pounder ladles. 
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2 dark-lanterns. 
14 Xl-inch mnzzle-bafi^. 
9 XV-inch muzzle-bags. 
6 IX-inch mnzzle-bags. 
4 60-pounder mnzzle-bags. 

2 20-ponnder muzzle-bags. 

3 sbackle-pin pnncbes. 
84 chocking-quoins. 

100 lock-springs. 
72 lock-lanyards. 

8 lock -aprons. 

53 look-apron straps. 
232 fire- bucket lanyards. 

4 Vlll-incb roller-handspikes. 
72 roller-handspikes. 

6 20-ponnder roller-handspikes. 
10 20-pounder ordinary handspikes. 
33 IX-inob rammers. 

3 XV-inch rammers. 

6 XV-incb rammers, sectional. 

1 X-incb rammer, sectional. 
153 wash-deck chocks. 

292 port-lanyards. 

25 port-lanyard hooks. 

6 60-pounder vent-compressors. 

2 150-pounder passing-boxes. 

9 100-pounder passing-boxes. 
8 32-pounder passing-boxes. 

5 XV-inch passing-boxes. 

4 Xl-inch breechings. 
38 IX-inch breeching . 

23 60-ponnder breechings. 
2 20-ponnder breechings. 
35 thumb-stalls. 

26 IX-inch woolen sponge-covers. 
35 Xl-inch woolen sponge-covers. 

8 60-pounder woolen sponge- covers. 
2 100-ponnder woolen sponge-covers. 
1 32-pouoder woolen sponge-cover. 

1 20-pounder woolen sponge -cover. 
10 XV-inch woolen sponge-covers. 
42 port-bridles. 

23 shell-stand braces. 
67 side-tackles. 

5 train-tackles. 

2 60-pounder Marsilly carriages. 
26 IX-inch carriages. 

Iron-work : 
150 shell-plugs. 

5 roUer-handapike castings. 
Iy026 IX -inch-shell boxes. 

1 Xl-inch-shell box. 

4 32-pounder-shell boxes. 

1 axle for gun-carriage. 

2 housing-straps. 

8 sets 60-ponnder castings. 
40 60-pounder breeching-thimbles. 
16 IX-inch breeching-thimbles. 

4 20-pounder breeching-thimbles. 

6 breeching shackle- pieces. 
6 breeching splice-pieces. 

2 sets breech shackle-bolts. 
29 pivot-bolts. 
52 eyebolts. 

2 nng-bolts. 

4 light bolts. 
63 bolts. 
63 nuts. 

6 pairs friction-chocks. 
16 division-bags. 



6 shell-box covers. 
22 Xl-inch trunnion-rings. 
9 60-ponnder directing-bars. 
1 breech-plug. 
1 Broadwell ring. 

1 Xl-inch bnffer-oarriage and deck- 

oircles. 

2 sections of IX-incb shell. 

2 sections of IX-iuch shrapnel. 

4 extractor-hooks. 
78 handspike-books. 

3 turret-sights. 

1 Xl-inch gun, side-sighted. 

2 60-pounder friction-chocks. 
8 XV-inch vent-drills. 

8 XV-inch trunnion-ledges. 

1 XV-inch loading-ladle. 
15 XV-inch boring-bits. 

3 XV-inch breech-sight aprons. 

5 XV-inch priming-wires. 

2 X.V-inch (sets) v^nt-punches. 

3 XV-inch worms. 

1 20-pounder worm. 

2 cartridge-bag formers. 
2 XV-inch gauges. 

5 shot-tongs. 

4 metal blocks for whips, 

2 cranks for XV-inch carriage. 
8 Xl-iuch metal blocks. 
8 IX-inch metal blocks. 
4 sets hoops and heads, XV-inch pow- 
der-box. 

6 XV-inch sponges, (sheep skin.) 

1 X-inch sponges, (sheep-skin.) 

2 XV-inch sponges, (bristle.) 
4 shell-loaders, (XV-inch.) 

10 junk-wads, (XV-inch.) 

50 selvage-wads, (XV-iucb.) 

1 star- gauge ring, (13J-inch, W. P. F.) 

1 star-gauge point. 

6 XV-inch rear sights. 

6 XV-inch rear-sight covers. 
12 XV-inch rear-sight bolts. 
12 Xl-inch rear-sight bolts. 
12 Xl-inch rear-sight covers. 

6 XV-inch front sights. 
12 XV-inch front-sight screws. 

6 cannon-locks. 

6 cannon-lock bolt>s. 

2 20-pounder bronz ^ carriages. 

2 20-ponnder breast-pieces. 
8 20-pounder beukets. 

1 Xl-inch breech-loading rocket-gnn. 
63 plugs. 

3 thimbles. 

1 set fitting-lamp. 

1 lever gun-carriage. 

1 XV-inch sponge section-staff. 

1 sub-caisson, painted. 

1 sub-carriage and slide, painted. 

1 X-inch rammer, painted. 

1 X-inch worm, painted. 

1 shot-tong, painted. 

1 shot-ladle, painted. 

1 former passing-boxes, 8-inch rifle. 

51 handspike shoes. 

200 handspike-shoe rivets. 
1 Xl-inch carriage and slide, com- 
plete 
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HOWITZERS, EQUIPMEKTS, ETC. 



198 12-poander-rifle shell. 
214 12-pouDder heavy shell. 

lU 12-poander light shell. 

90 12-pooDdeT heavy shrapnel. 
1.56 l2-poaDder light shrapuel. 

18 12-poiiDder heavy oanister. 
2 I'^-ponnder clamps. 

100 amninDition-rings. 
1 set boat-skids. 

4 sets boat-tracks. 

27 12-pounder sponge-caps. 

6 shoes for howitzer-wheels. 
30 12-pouuder tampions. 

7 boat-chests. 

6 12* pounder woolen sponges. 

5 24-pounder passing-boxes. 

96 3-inch breech-loading howitzer pass- 
ing-boxes. 
62 caisson -boxes. 
Iron-work : 

6 wads. 

10 12-pounder Schenkl shell. 
1 canvas cover for Galling g^n. 

14 breech-sights. 
25 field-carriages. 

16 bronze howitzers. 
4 nose -plates. 
34 nose-plai e screws. 

19 gas- checks. 

15 elevating-screws. 

1 double elevating-sore w. 
4 elevating-screw pins. 
1|567 3-inch breech-loading howitzer 
shells. 
300 breech-loading howitzer cartridge- 
cases. 
4 boat-carriages. 
1 boat-carriage, altered. 
10 3-iuch breech-loading howitzer ram- 
mers. 
10 3 - i n c h breech-loading howitzer 

sponges. 
520 3-inch breech-loading howitzer cart- 
ridge-bags. 
200 metal-case cartridges. 



26 breast-lashings. 
9 drag-ropes. 

10 sponge-covers, (sheep-skin.) 
14 3-inch breech-loading howitserhar- 

ersacks. 
94 howitzer-wheels. 

16 howitzer- wheel boxes. 
33 sponge-buckets. 

8 hoops and heads. 
4 steel howitzers. 

1 gas-escape vent. 

56 rail-sockets for Gatling gun. 
700 sabots for 3-inch shell. 
25 3-inch breech-loading howitzer 

wrenches. 
18 crescent bolts and pins. 
8 blocks metallic-cartridge case. 
4 carriage-wrenches. 

3 gnn-covers. 

4 gun-nipples. 

3 rammer-covers. 

17 spare-article boxes. 
330 sabots cartridges. 

4 dummy-shot. 

2 stands for Gatling guo. 
12 friction-primer lanyards. 

4 boring-bits. 

4 back-ropes. 

8 primer-boxes. 
36 linchpins. 

2 bristle sponge-heads. 

1 center-shaft, covered. 

3 12-poonder L-iron boat-carriai^ 

9 12-pounder pivot bolts. 

100 3-inoh breech-loading howitser-cu 
tridges. 

2 12-pounder L-iron boat-carriages, 

painted. 

3 24-pounder muzzle-bags. 

5 field-carriages, Gatling gun. 
5 transportatiou-boxes. 

4 12-pounder-gun tackles. 
8 24-ponnd6r tackles. 

2 impression, inspection boro. 



8MALL-ARMS, ETC. 



6 arm-chests. 
12 arm-chest hinges. 

6 arm-chest hasps. 
11 canvas chest-covers. 
95 waist-belts. 
18 revolver- frogs. 
27 revolver-boxes. 



50 cartridge-boxes, rifle. 
6 oil-cans. 
19 gallons lacquer. 
1,753 rifle rear-sight guards. 

293 cutlass-scabbards. 
1,500 blocks for rifle-cartridge boxes 



MAGAZINE-STORES. 



21 magazine-hose. 
17 magazine- hose spanners. 
2 magazine-hose couplings 

7 magazine-screens. 

8 powder-whips. 
2 powder-dishes. 

1 powder-funneL 

4 powder-measures. 

2 candle-molds. 

1,848 32-ponnder-cartridge bags. 



563 IX-inch-cartrldge bagSL 
100 XV-inch-cartridge bags. 
220 24-pounder-cartridge bags. 
1,010 12-pounder-cartridge bags. 
200 3-pound saluting-cbarges. 
21 magazine-dresses. 
16 magazine-shoes. 
3 copper-bound cans. 
3 copper-bound buckets. 
3 portfiie-boxes. 
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Iron work : 
11,823 Navy time-fases. 
11,860 Navy time-fuse cases. 
4,567 Bormann fuses. 
40 percussion-fuses. 
120 pounds shell-powder. 
5 powder-bearers. 
4 powder-buffers. 



1 hopper. 
1,200 fuse-plugs. 

4 cartridge-bag formers. 
9,482 cannon-primers. 
242 cartridges, 12-ounce, serge bags. 
80 cartridges, 12-ounce, metallic case. 
5,930 Bormann fuse stocks. 

1 feed-table for powder-press. 



MISCELLAKEOUS ABTICLES. 



7 powder-chutes. 

1 plan of magazine and shell rooms. 

2 IX-inch passing-scuttle funnels. 
53 tank-tallies. 

8 clevis-bolts. 

9 IX-inch passing-scuttles. 
14 rammer-brackets. 

12 shell-box stands. 
18 target-frames. 

1 pendulum. 

2 target-straps. 

2 chain gun-slings. 
30 post-sweeps. 

4 gallons stain. 

1 Parrot t die-plate. 

3 post-sweep bolts. 

2 wrenches. 

13 tin cans. 

2 passing-boxes. 

1 grindstone-frame. 
48 tallv-boards. 
85 packing- boxes. 

1 former for XV-inch passing-boxes. 
83 sets boarding-pike brackets. 
195 fire-bucket hooks. 
29 lantern -hooks. 
18 rigging-stoppers. 

4 target^screeiiB. 

176 pair pistol-brackets. 
2,652 deck-screws. 

1 whip for loading-traveler. 
754 whip-circle screws. 

6 eccentric-rods and strap-pins. 
4 piston-rings and screws. 
4 brasses, connects, rods. 

2 backing truss-bands. 
20 pair hand-spike hooks. 
36 dead-eyes. 

8 sets deck-circles, sweeps. 
233 pairs batten -brackets. 
6 bronze castings for launch. 
40 rollers for drawings. 
2 handles for flood-cocks. 
2 grabbing-hoes and picks. 
2 grubbing-hoe and pick handles. 



1 protractor-ruler. 
I target. 
1,530 pounds bloom-iron. 

1 canvas ball for life-buoy. 
100 handles for powder-tanks. 
1 set tallies. 
1 bronze table-top. 
24 standard starts. 

1 range-table. 

20 cutlass-beckets. 
8 axle-beckets. 
8 vent-wire beckets. 

2 sets lightning-rods. 
90 cutlass-brackets. 
77 vent-wire brackets. 

2 railroad-cars for magazines. 

1 submarine caisson. 
7 cocks, caisson. 

2 valves, caisson. 

7 cock- wrenches and handles. 

2 caisson-pumps. 
4 chocks. 

40 cleats. 

6 ring-bolts. 

1 crane, complete. 

4 braces for caisson. 

1 ring- valve for rubber collar. 

1 lever-valve. 

1 tank passing-box. 

1 submarine caisson, painted. 

1 platform for sightiug-iostrnmeut 
for guns. 

1 pattern for casting sighting-instru- 
ment. 
14 Xl-inch trunnion-caps. 
50 leather hose- washers. 
13 powder-scuttle frames. 
12 powder-scuttle levers. 
16 powder-scuttle hooks. 
16 powder-scuttle nuts. 
60 brass hooks. 
1,016 blank-bolts. 

3 rollers for steam-derrick. 

1 pair sculls for ordnance-dock. 
35 scuttle-wrench brackets. 



TORPEDOES, ETC. 



12 sets complete torpedoes, prepared. 
16 bridles, wire. 

8 guys, wire. 

8 topping-lifts. 

8 guys, manila. 
1,031 feet ash, Scotchman. 
10 torpedo- tackles. 
20 torpedo-guys. 

3 sets torpedo- gears. 



20 25-ponnd torpedoes. 
1 torpedo-boom shackles and attach- 
ments. 
4 50-pound torpedoes. 
36 sheet-copper. 
6 torpedo-spar spans and guys. 
Repairs to deteriorated stores on hand. 
Repairs to tools, &c. 
Repairs to buildings, wharves, &c. 
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No 7.— BUREAU OF MEDICINE AND SURGBET. 

Navy Department, 
Bureau op Medicine and Surgery, 

Ifovember 1, 1876. 
Sir: Herewith I have the honor to submit the report of this bareaa 
for the past year, tojjether with estimates for the support of the Medical 
Department of the Navy for the fiscal year ending June 30, 1878. 

estimates. 

The following tabular statement exhibits the several amounts appro- 
priated for the Medical Department of the Navy in the years enamerated 
and the estimates for 1877-78 : 





Appropriations. 


BathBaM 




1878-*73. 


1873-74. 


1874-'75. 


187&-'76. 


l87ft-'77. 


1877-^ 


Surgeons' nec^Bsarleg and appllanceg 

RepHi™ and Improvements of hospitals 


$40,000 
25,000 
25.000 
73,372 


$40,000 
25.0<»0 
25.000 
75,204 


$30,000 

6.000 

25.000 

39,161 


$30,000 
20.000 
25.000 
35.000 


$30,000 
10.000 
15,000 
2S.0OO 


40,"» 


Civil establishment 


*X y^- 






Total... 


163,372 


165,204 


99, 161 


110, OCO 


8^000 


150,^ 





On examination, it will be observed that the estimates for the next 
fiscal year are higher than the sums appropriated for the present year. 
but in general lower than the average of appropriations for several 
years previously. The aggregate of the estimates for the coming liseal 
year is $12,450 less than the appropriations for the year 1872-^73, and 
$14,282 less than those of the year 1873-74. 

Compared with the two years just mentioned, the appropriation for 
the current fiscal year shows a reduction of fully fifty per cent. Tht 
branches of the hospital service, which have suffered most from tbis 
reduction, are those least able to bear it. They are the ^^ civil estHblish- 
ment" and "repairs and improvements,^ on the former of which de- 
pends the efficiency of the personnel^ including nurses and other attend- 
ants on the sick, and on the latter the ability of the bureau to maiutain 
the hospital buildings and a[)pendages in a suitable condition for tb« 
accommodation of the sick. The appropriations for the current year art 
entirely inadequate to the proper support of the naval medical service, 
however prudently administered. This being the case, as the officJAl 
guardian of the sick of the Navy, I feel it incumbent n\H>\i me to urge the 
expediency of larger appropriations than have been granted the lasi 
two years, and of a closer approximation to those which my own exlH^ 
rieuce, supplemented by that of my immediate predecessors in office, has 
found to be indispensable. If a contrary practice has ever prevailed 
certainly of late years economy in the administration of the funds tih 
trusted to the Bureau of Medicine and ISurgery has been the rule ; hai 
during the present year (and to a considerable degree during the pni^ 
vious one also) the economy exercised has almost amounted to parsimony, 
and in respect to the service at hospitals, it may well be fearecl, bk 
been attended with a denial to the sick of some of the comforts lo whicii 
they are entitled. 
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CIVIL ESTABLISHMENT OF HOSPITALS. 

Under this bead are embraced all attendants upon the sick, with sach 
other persons, not officers of the Navy, as may be connected with the 
administration of the hospital service. The employes of the United 
States Naval Laboratory are also a charge npon it. For the last two 
fiscal years this appropriation has been so small as to be entirely below 
the requirements of tbe service. To eke out deficiencies in the way of 
nurses and other immediate attendants on the sick, tbe most undesirable 
make-shifts have been occasionally resorted to. From the necessity of the 
case, convalescent patients, or the less infirm, have been compelled to 
take care of and wait npon their more disabled or helpless comrades. 
In tbe seasons of sickness on board ship no persons could sympathize 
more warmly with, or show greater willingness to assist, an af&icted 
sb'ipmate than sea-faring men. There the unavoidable absence of 
trained help makes friendly attendance on the sick a necessity, which 
is recognized and yielded to with cheerfulness by all. But at hospitals 
on shore the sick of all grades and classes feel themelves entitled to 
receive such offices at the hands of persons paid for the purpose by the 
Government, and nothing creates greater dissatisfaction among them 
than to be called on to perform the duties of nurse toward others only 
perhaps a little more disabled than themselves. 

A cursory glance at the appropriations for '* civil establishment of 
hospitals" during the last few years will show how great a reduction in 
the number and wages of employes has actually taken place. The amounts 
for the years ending June 30, 1873, 1874, 1875, and 1876 were, respect- 
ively, $73,372, $76,204, $39,161, $35^000, and for 1877 only $25,000. 
The pay-rolls of the five principal naval hospitals for the first-named 
year, as compared with the current year, give for Chelsea 23 attendants, 
at $8,824.32, against 13 attendants, at $2,280; New York, 34 attendants, 
at $11,680.80, against 18 attendants, at $5,400 ; Philadelphia, 25 attend- 
ants, at $7,395.84, against 11 attendants, at$2,799.96; Norfolk,21 attend- 
ants, at $6,856.80, against 13 attendants, at $2,520 : and Mare Island, 20 
attendants, at $8,823.84, against 9 attendants, at $4,080. In neither of 
the years 1873 or 1874 was the number of employes or their scale of 
compensation excessive; on the contrary, they were merely sufficient 
to enable the bureau to maintain these large establishments on a satis- 
iactory footing. While in no branch of the public service should the 
slightest approach to extravagance or waste be countenanced, a due 
regard to the instincts of humanity and the efficiency of the Navy 
demands that the provision for its sick and disabled, ashore and afloat, 
should not fall below that standard of liberality which is alone com- 
patible with their comfbrtable care and earliest possible restoration to 
health. More than this would partake of tbe nature of waste ; less, 
would be an act of injustice and wrong to the beneficiaries of the hos- 
pital department. 

The estimates herewith submitted for the "civil establishment of 
hospitals ^ result from a critical revision of the combined recommenda- 
tions made by tbe several medical officers in charge, and are believed 
to be at once sufficient for the purpose and moderate in themselves. As 
no one can know as well as the naval medical officer what the indispen- 
sable wants of the service really are, and the present incumbent of the 
bureau has uniformly striven to reconcile the just claims of the sick 
with the observance of a wise economy, the estimates are commended 
with entire confld.euoe to the consideration and approval of the head of 
the Department. 
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EEPAIBS AND IMPEOVEMBNTS OF HOSPITALS. 

The expenditare ander this head for the last fiscal year amounted to 
$20,000 against $25,000 in 1873 and 1874, each. In consequeuce of th« 
small amount thus available, repairs have been limited with strictDess 
to objects of absolate necessity, primarily to those required for the pro- 
tection of the buildings from the destructive action of the element 
Nothing has been expended for embellishment or mere looks. The ap> 
propriation for the current fiscal year is just half the amount appro- 
priated for the year before, and will scarcely suffice to keep the hos- 
pitals in tenantable order. 

In consequence of the meagerness of the sums at the disposal of the 
bureau during the last two years, the hospitals, with their beating- 
apparatus, outbuildings, fences, roadways, wharves, cemeteries, &c^ 
are now in need of extensive reparation, to meet which, as well as pro- 
vide for ordinary repairs, the amount asked for during the next fiscal 
year is submitted. 

HOSPITAL AT PBNSACOLA, FLA. 

Since my last annual report, the hospital specially constracted near 
the navy -yard, Pensacola, for the reception of yellow-fever patients, has 
been plainly furnished, and is now in readiness for the accommodation 
of such cases. Owing, fortunately, to an exceptional freedom from the 
disease on the Gulf coast during the present season, its convenience 
and comforts have not been tested, except for the treatment of ordinary 
maladies. Lengthened immunity from this dreaded visitant cannot be 
expected, but on its next invasion it will be satisfactory to know that 
our hospital arrangements are ample for any demands likely to be made 
upon them. 

NAVAL-HOSPITAL FUND. 

I desire again to bring the condition of the naval-hospital fund to 
your notice. The fact stated in my last annual report that it maybe 
considered virtually exhausted still remains. As the support of our 
various establishments for the care of the sick depends upon this fond, 
the importance of speedily placing it on a permanent foundation is saf* 
ficiently obvious. 

The cost of the provisions, medicines, medical stores, fuel, &c., cod 
sumed in the naval hospitals and chargeable to this fund, amounts to 
about $135,000 a year ; of which sum $35,000 are realized from ^< hos- 
pital money" and ^^ stopped rations" of the sick, leaving an annual de- 
ficiency of $100,000, which must sooner or later be supplied by special 
legislation. I therefore earnestly request your approval of an appropn- 
ation by Congress of the sum named, viz, $100,000, and of a re^nkr 
annual appropriation of the same amount for the future. 

If the replenishing of the naval-hospital fund by specific approprift- 
tion be deemed inexpedient, the object may be accomplished iu a more 
indirect, but, in my opinion, equally legal manner, by transferring to it 
by permanent act a portion of the income of the naval-pension fnnd 
Should this fund^ which is now invested in Government bonds beariojr 
only 3 per cent, interest, be re-invested at 6 per cent., its income wonld 
not only meet all charges for pension, but leave a balance of sevenl 
hundred thousand dollars, out of which the sum required might be s^c 
aside for the benefit of the congenerous naval- hospital fund. In eitfatf 
case the result to the Treasury of the United States would be the sam«: 
but the latter mode, by rendering an annual appropriation unnecessary. 
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would possess the advantantage of conferring a mach-needed stability 
on the hospital service. 

HEALTH OF THE NAVY. 

During the past .year the health of the Navy has come up to the asual 
standard. No epidemic or pestilential disease has prevailed on any of 
the stations, and in the main the experience of the year must be re- 
garded as satisfactory. But good as these result^) are, better may be 
expected when a better system of ventilation and a greater degree of 
dryness shall obtain on board of our cruising- vessels. From the fre- 
quent reports made to the bureau by surgeons of the foul state of the 
bilges of some of our ships, and the almost insuperable difficulty of 
keeping them in a wholesome condition, I am satisfied much remains 
to be achieved in naval construction before this evil (which is an un- 
doubted source of disease) shall be remedied. If, with a view to the 
improvement of the ventilation of holds and berth-decks, a thorough 
investigation of the whole subject could be made by a joint board of 
line, construction and medical officers, it can hardly be doubted that 
the result would be a great advance on the present system of ventila- 
tion, which so often proved delusive, and might probably lead to the 
suggestion of practical means for the more effectual cleansing of bilges 
than can apparently be done under the existing arrangement. The 
health of those living in ships depends so closely on the cleanliness of 
this part of the interior and the rapid elimination by good ventilation of 
the noxious gases generated there, that the desirableness of an ameliora- 
tion in these respects must be obvious to all. 

Another important factor in maintaining an elevated standard of 
health among the crews of naval vessels is the dryness of the atmos- 
phere they breathe and of the apartments — notably the berth-deck — 
where they habitually live. With naval medical men of all nations it 
has passed into an axiom that a dry ship is a healthy ship. The action 
of a humid atmosphere, with sudden fluctuations of temperature, es- 
pecially from a higher to a lower degree, in causing and intensifying 
many kinds of disease, is almost as well known to the intelligent public 
as to physicians in extensive practice. At sea these agencies are more 
actively at work than on land, and for the greater part of his life the 
sailor is more or less exposed to their influence. 

Although it is not pretended that all acute diseases occurring on ship- 
board originate from dampness, no medical officer is ignorant of the fact 
that a large proportion of the preventable or avoidable maladies pre- 
vailing among seafaring men are directly traceable to this condition of 
the decks and atmosphere of ships. The deluging of berth-decks with 
water for purposes of cleanliness or to produce a neat appearance, once 
so common in the Navy, and still practiced in some exceptional instan- 
ces, has long been recognized by medical officers as highly deleterious 
to the health as well as the comfort of the men living and sleeping on 
them ; and not only by them, but also, in many cases, by judicious com- 
manding officers, who, once convinced of the evils of the practice, have 
promptly put a stop to it. 

How abnormally damp the interior of a man-of-war may become is 
shown by recent hygrometric observations on board one of our larger 
ships cruising in a warm climate, where the medical officer, a man of 
scientific attainments and large naval experience, ascertained that the 
air of the berth deck for a lengthened period was constantly on the verge 
of saturation, i. e., on the point of depositing its moisture, or, in other 
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words, raining; and this notwithstanding steam was osed for its dryiii^ 
properties on, as well as below, the berth-deck some 203 oat of 311 day& 
The assumed necessity for resorting to this use of artificial heat (a por- 
tion of the time in an almost tropical region) demonstrates the presence 
of an extraordinary amount of humidity. How much of this was ow'm 
to natural and how much to avoidable causes is a problem not easjo{ 
solution, but the fact that the berth-deck in question during the terra oi 
these observations had been wet once in about every thirty hoars, rai^ 
a reasonable suspicion that it was not altogether the result of natur&l 
agencies. 

The order of the Department issued early in the present year revok- 
ing a former order, which forbade the covering of berth-decks vitli 
shellac, will remove a portion of this source of disease in cases whet*- 
the inordinate use of water may still prevail, and by securing dryne»9 
in the quarters occupied by the men, cannot fail to prove to them a 
boon of no inconsiderable value. 

SURGEON'S QUARTERS AT MARE ISLAND HOSPITAX. 

Among the estimates herewith submitted is one for the erection of 3 
house for the medical officer in charge of the naval hospital at Mare 
Island, Cal. At present this officer has to seek quarters for himself an 1 
family in the hospital. With the increasing demand for space to ae 
commodate patients, this arrangement is beginning to occasion gr^t 
inconvenience. 

The want of a house has been felt for a number of years, and 6$:^ 
mates have heretofore been submitted, but without result. It is be 
lieved the period has at length arrived when the work can no longer K 
delayed. Separate quarters for the senior surgeon exist at all the oth^ 
principal hospitals, and the necessity for their erection at this establis: 
ment is the greater because there are no private houses near it whic^ 
the surgeon could hire. 

LIBRARIES AT NAVAL HOSPITALS. 

I beg leave to renew a former recommendation, that a small appr^ 
priation be granted for the purchase of books for use at the principal 
naval hospitals, which, at present, are quite destitute of these invalc- 
able aids in the care of the sick. 

This want, it is assumed, needs but to be mentioned to commend itselt 
to the favorable consideration of the la«7-making power. 

BUREAU PUBLICATIONS. 

The Surgical History of tlie Navy, spoken of in my report of 1874 as 
then rapidly approaching completion, was in such a state of forward- 
ness at the last session of Congress as to justify the hope thataathorirj 
would be given for the publication, at least, of the first vol a me. I>i^' 
appointed in that exxiectation, the bureau now earnestly renews it^ 
recommendation that this valuable collection of facts, embracing, in 
addition to other years, the entire period of the civil war, shall no longK 
be withheld from the medical profession. It is a modest effort to d<) 
for the i^avy what the Surgical History of the Rebellion, pablished 
under the auspices of the War Department, has done for the Army, aod* 
though not intended to vie with that unrivaled publication, will bei 
work of the like scope and comprehensiveness. 
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The only pablication by the bnrean since the issue of its last annnal 
report was a volume of " Sanitary and Medical Reports for 1873-74." 
This work has been received with gratifying favor by the public, both 
professional and otherwise, and contains so much useful information 
that it is hoped a similar volume may be issued every year. 

NAVAI. MEDICAL SCHOOL. 

The project of establishing, on a very moderate scale, a school for the 
instruction of assistant surgeons in certain practical branches of their 
])rofes8ion, was presented in my annual reports of 1873 and 1874. The 
views then expressed of the benefits it would confer on the younger 
members of the corps, having been strengthened by further reflection, 
the subject is again commended to your favorable consideration. 
Very respectfully, your obedient servant, 

J. BBALE, 
Surgeon- General United States Navy. 
Hon. Geo. M. Eobeson, 

Secretary of the Navy. 



A. — Annual statement compiled from Hch-reporta from naval siatione and veeeeU in commiS' 
BUm on home and foreign service for the year ending December 31, 1875. 
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A. — Annual statement compiled from sick-reportSf ^c. — Continaed. 
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Smmmarjf of vessels in commission. 

Average number of persons on board daring year 1875 10, 141 

Remaining sick December 31, 1874 .. :^ 

Admitted in 1875 7..V4 

Discharged in 1875 l,y\ 

Died in 1875 ; «• 

Totaltreated in 1875 7,S^ 

Remaining sick December 31, 1875 :^ 

Percentage of cases to whole number on board ,. <|.T 

Percentage of deaths to whole number on board . 0.x- 

Percentage of deaths to whole number of cases treated.... •. O.i** 

REOAPITULATION. . 
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At the close of the year 1874 there remained under treatment 512 cases ; dariog t' - 
year 1875 there occurred 11,205 cases of disease, injury, &c., making a total of 11.71' 
oases treated during the year ; of which number 125 died, 11,107 were returned to d-J: 
or discharged the service, leaving 485 cases under treatment at the cIotm of the vot 
1875. 

The average strength of the Navy (officers, seamen, marines, engineer-serTice, a'- 
Coast Survey included) for the year 1875, as near as can be ascertained, was abou 
11.675. 

The percentage of cases admitted to the whole number of persons in the serriee vif 
about 1.01, or each person was on the sick-list It^tt times during the year. The p<r> 
centage of deaths to the whole number of persons in the service was 0.01, and iXt 
percentage of deaths to the whole number of cases treated was 0.01. 

The total number of deaths from all causes, reported at the Navy Department fri^ 
October 1, 1875, to September 30, 1876, was 118. 
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Natfal'hospital fund. 

The condition of this fund is represented as follows : 
Balance on hand October 1, 1875 $2,131 G 

Transferred to the credit of the fand, in settlement of aooonnts, by the 
Fourth Auditor, fix)m October 1, 1875, to October 1, 1876 31. 646 9» 

Total SS,:-?! N 

Deduct amounts expended from October 1, 1875, to October 1, 1876 32, 946 C 

Balance on hand October 1, 1876 834 92 

D. • 

Insane of the Navy. 

On the 30th September, 1875, there remained under treatment in the Gk>Tern- 
ment Hospital for the Insane, near this city : 4 ofBoers ; 1 late ensign ; 10 sea- 
men; 3 ordinary seamen ; 1 seaman, (engineer force;) 3 ordinary seamen, extra: 

I late seaman; 11 landsmen; 1 late landsman; 1 coal-heaver; 9 marines; and 

3 beneficiaries — total * 4* 

Admitted during the year ending September 30, 1876 : 2 officers ; 2 seamen ; 1 sea- 
man, extra; 2 landsmen; 2 beneficiaries — total :» 

Total number under treatment during the year .^T 

The discharges in the course of the year were — 
By recoYerv or improvement : 

1 seaman, (engineer force ; ) 2 ordinary seamen ; 1 landsman — total 4 

By death: 

1 seaman; 1 landsman; 1 marine; 2 beneficiaries 5 

_^^ '•• 

Leaving in the institution on the 30th September, 1876 : 6 officers ; 1 late ensisn ; 

II seamen ; 1 ordinary seaman ; 3 ordinary seamen, extra ; 1 seaman, extra; 1 Cite 
seaman ; 11 landsmen ; 1 late landsman ; 1 coal-heaver ; 8 marines ; and 3 bene- 
ficiaries — ^total 4S 
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No. 8.— BUREAU OF PROVISIONS AND CLOTHING. 

Navy Department, 
Bureau of Provisions and Clothino, 

November 8, 1876. 
Sir : I have the honor to submit herewith estimates, marked A, B, 0, 
D, and B, for the fiscal year ending Jane 30, 1878. 

The bureau takes this opportunity to renew its recommendation of 
last year, that appointments to the Paymasters' Corps of the Navy be 
made from graduates of the Naval Academy at Annapolis, as it is the 
opinion of the bureau, strengthened by the favorable results produced 
by the appointments to the Engineer Corps of the Navy under the new 
system, that the proposed change would tend to promote unity of feel- 
ing between line and staff ofQcers and add materially to the efficiency 
of the naval service. 

I have the honor to be, very respectfully, &c., 

JAS. H. WATMOUGH, 
Acting Paymaster- Oeneral^ United States Ifavy, 
Hon. Geo. M. Robeson, 

Secretary of the Navy^ 



Estimates of ajpprapriatione for the service of the fiscal year ending June 30, 1878, by the 
Bureau of Provisions and Clothing, 



Detailed objects of expenditure, and ezplanationi. 






■ag. 



■^ s . 
111! 



fl^ 



A,—EjpenMe9 of the Bureau of ProvUumt and Clothing. 

For salary of chief clerk, per act of July 5, 1868, (18 Stat at L., p. 511. i«c. 3) .. . 
For salary of one clerk of claaii four, per act of Jaly 23, 1866, (14 Stat, at L., p. 

208. nee 8) 

For salary of three clerks of claaa three, per act of July 83, 1866, (14 Stat, at L.. p. 

208. sec. 8)* 

For salary of two clerks of class two, per act of Joly 83, 1866, (14 Stat, at L., p. 

206, sec. 8) 

For salary of three clerks of class one, per act of July S3, 1866, (14 Stat, at L., p. 

208, sec. 8) , 

For salary of messenger, per act of July 5, 1868, (12 Stat at L., p. 511, sec 3) ... 
For salary of one laborer, per act of July 18. 1870, (16 Stat at L., p. 850, sec. 3) . 



B.— Contingent expentet of the Bureau. 

For blank-books, stationery, and miscellaneous Items, (appropriated,) (18 Stat at 
L.,p. 363) 

C.—'Provieione for the Navy. 

To pay l,0^oflficera for commuted rations; being on duty and entitled to the 

same.at 30 cents per day 

To pay 1,500 men for commuted rations ; being one-fifth of the number of men 

allowed, at 30 cents per day 

For the purchase of rations for 6,000 men ; being four-fifths of the number of men 

allowed, at 30 cents per day 

For 10 per cent on above amount for waste in handling and issuing provisions, and 

Ios9 from condemnation 

To pay 303 marines for commuted rations; being one -fifth of the number on duty 

entitling them to a ration, at 30 cents per day 

For the purchase of rations for 813 marines ; being four-fifths of the number on 

duty entitling them to a ration, at 30 cents per day 

" The estimate for an additional clerk of claRS three (allowed by act of July 23, 
count of the Department's order of July 21, 1873, requiring the accounts of all pay- 
terly instead of at the end of a cruise. 



$1,800 00 

1,800 00 

4. 8 )0 00 

2.800 00 

3,600 00 
840 00 
720 00 



16,360 00 



$14, 760 00 



800 00 



400 00 



116, 617 50 
164,850 00 
657.000 00 
65,700 00 
2S,8S8 50 
89,083 50 



1866) Is submitted on ae 
-officers to be settled quar- 
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E$Umate8 of approprialUms fw ike service, ^— Continaed. 



Detailed ottJects of expenditures, and expUnatloxu. 



gi|3 



sit' 

•< 



iin 



0,-^Pr<fvi»ionM for the Aavy^Continaed. 

For 10 per cent on sboye smonnt for waste in handling and Issuing provisAons, 
and loss from condemnation , 

To pay expenses of nine inspections in the United States, including labor, and 
tlu«e store-houses abroad, inolnding labor and rent 

For the purchase of water for ships, (appropriated,) (18 Stat, at L., p. 300) 



D.— Contingent apensee of the Navy under Bureau of Provieione and Clothing. 

For fhslght-charges on shipment '. 

For candles 

Forftiel 

For books and blanks 

For stationery 

For advertising and commissions on sales 

For postage, tdegrams, and express-charges 

For yeoman's stores 



NOTX.— Prior to the fiscal year ]874-'75 the annual appropriation under contin- 
gent, Bureau of Provisions and Clothing, was 175,000, and it is found by experience 
that a smaller sum than the above estimate is inadequate to the wants of the service. 
The above estimates are based upon the actual expenditures for the last fiscal year. 

^—Clothing and clothing maUriale for the Navy. 

For the purchase of clothhig and dothing materials, (submitted) 



$8,909 35 

100.000 00 
30,000 00 



1,253,731 85- $956^000 <C 



I 



35.000 00 
25.000 00 
1.000 00 
1.000 00 
9,000 00 
1,500 00 
500 00 
2.000 00 



75.00000 3S,0GD«» 



150.000 00 



Note.— The appropriation "Pay of the Navy*' having been for the last two 
years insufficient to admit of the necessary quarterly transfers to the "clothing 
nind," and the said fund being nearly exhausted, the appropriation of $150,000 be* 
comes necessary for the requirements of the service for the next fiscal year. 



150,000 » 
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No. 9.— BUREAU OF STBAMENGINEERING. 

Navy Department, 
Bureau of Steam-Engineering, 

Washington^ October 30, 1876. 

Sir : I have the honor respectfully to submit the aiinaal report of this 
bareaa, with estimates for the preservation, constmction, and repairs of 
the machinery of naval steamers at the several yards and stations ; for 
the necessary stores, labor, materials, &c., required in fitting out and 
maintaining'in efQcient condition the machinery of steamers cruising on 
foreign stations, heating and ventilating apparatus, &c., and for inci- 
dental purposes under the cognizance of this bureau. 

The following lists specify character and extent of work done by this 
bureau in refitting the machinery of naval steamers during the past year 
for active service. They show also their present condition, and the work 
necessary to further repair and refit such as are required for service at 
seo, &c. 

Colorado, (first rate.) New boilers are being constructed at the Dela- 
mater Iron- Works, New York, and are nearly completed; there remains 
to be done, to place the machinery of the Colorado in an efficient condi- 
tion for service, the erection of the new boilers on board, with all neces- 
sary connections and a general overhauling of the engines and their 
dependencies. 

Franklin, (first rate.) Some repairs to the machinery of the Franklin 
were made at the government dock-yard at Spezia, Italy, during her 
present criiise, now about its termination. The boilers are reported un- 
reliable, and should be replaced by new ones. The machinery requires 
the usual overhauling and repairs incidental to that of all vessels at the 
expiration of their cniises. 

Wabash, (first rate.) This vessel requires new boilers and machinery. 

The machinery of the following vessels requires overhauling and re- 
pairs to place it in proper condition for continued active cruising: Brook- 
lyn, (second rate,) Eichmond, (second rate,) and Omaha, (secondrate.) 

New boilers have been completed for the Juniata, (third rate,) and are 
ready for erection and connection with the machinery on board, which 
requires very extensive repairs. 

Boilers, partially completed, are being constructed for the following- 
named vessels : VVachusett, (third rate,) Alaska, (second rat«,) Benicia, 
(second rate,) Shenandoah, (second rate,) Puritan, (second rate, iron- 
clad,) Amphitrite, (third rate, ironclad,) Monadnock, (third rate, iron- 
clad,) Terror, (third rate, iron-clad.) 

New machinery and boilers for the Miantonomoh (third rate, double- 
turreted twin-screw iron-clad) are well advanced toward completion. 

The machinery of the following vessels is undergoing repairs of greater 
or less extent at the stations named, (those marked * have new boilers:) 
Swatara, (third rate,) navy-yard. New York ; Iroquois,* (third rate,) 
Mare Island, Cal. ; Tuscarora, (third rate,) Mare Island, Cal. ; Wyoming,* 
(third rate,) navy -yard, Washington, D. C. ; Canandaigua, (second rate,) 
navy-yard, Norfolk, Va. ; and Comanche, (fourth rate, iron-clad.) 

The machinery of the steamer Gettysburg has been recently repaired 
at the navy-yard, Washington, and the vessel is now in active service at 
sea. 

On the Asiatic station, new boilers have been erected on board the 
Ashuelot, (third rate,) Monocacy, (third rate,) and Palos, (fourth rate,) 
and the machinery of these vessels placed in thorough and efficient re- 
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pair for continued active cruising. The usual repairs required by the 
vessels of the smaller class — tugs, steam-launches, &c. — have been made, 
(and in some cases requiring new boilers and machinery,) so far a8 the 
means at the disposition of this bureau permitted. 

New boilers should be constructed for the Omaha, (second rate,) Hart- 
ford, (second rate,) Narragansett, (third rate,) Yantic, (third rate,) and 
Saco, (third rate.) New macbinery is being constructed at the navy-yards, 
at Norfolk, Ya., and Mare Island, Gal., for the Mohican and Galena. Bar 
little progress has been made during the present fiscal year toward iu 
completion. New machinery for the Trenton, (second rate,) constructs 
by John Boach & Son, Morgan Iron-Works, New York, has been erected 
on board that vessel, and a very satisfactory preliminary trial at the 
dock has been had. The vessel is now being fitted out for sea-service 
at the navy-yard. New York, and a thorough trial ot the macbinery 
(which is of the compound type) will be made prior to her departare 
from the United States. Quinnebaug, (third rate.; The new com pound 
machiney for this vessel (converted from simple to compound at the 
navy-yard. New York, and erected under contract with Messrs. Neafie 
& Levy, of Philadelphia, Pa.) is about ready for a steam-trial and fit- 
ting out for sea-service. Vaudalia, (third rate.) The machinery coo- 
verted from the simple to the compound type at the navy yard, Boston, 
Mass., has been erected on board the vessel, and a satisfactory trial of ii 
has been had ; she is now performing eflBcient service at sea. Marion. 
(third rate.) The machinery, also converted into the compound from the 
simple type, is completed on board the vessel, has been thoroughlv 
tested, and is now performing satisfactory service at sea. Enterprise, 
(third rate.) The new compound engines constructed by the Woodruf 
Iron-Works, at Hartford, Conn., are completed and erected on board 
the vessel. A satisfactory contract-trial has been had, and the ma- 
chinery is reported ready for service. In my last report I had the 
honor to call your attention to the necessity of erecting engines on 
board the twin-screw double- turreted monitors, Amphitrite, Terror, 
and Monadnock. In this respect nothing has been done except to place 
under contract the boilers for these vessels, as previously reported, that 
they might be placed in the holds of the vessels prior to puttin^c on the 
iron decks, beams, and plates, a necessity arising from there being no 
permanent openings in the decks large enough to admit them into the 
holds of the vessels after the completion of the latter, then under con- 
tract by the Bureau of Construction. Drawings and specifications of 
the engines have been prepared, but no contracts made for the ma- 
chinery, which should be placed under contract without farther delay, 
that the services of these monitors may be available on the completion 
of the hulls, which are well advanced. 

SCEEW-SLOOP LANCASTER. 

New boilers have been completed for this vessel by the Providence 
Steam-Engine Company. As our vessels, when cruising abroad, burn 
more bituminous coal than anthracite the boilers have been desifrne^i 
with that view. I believe they will burn bituminous coal l>etter that 
any we have at present, and will burn anthracite equally well. Thev 
will permit a high rate of combustion, and will develop greater power ir. 
proportion to the space occupied than the boilers they will replace. Tbf 
engines, built in 1859, and in almost constant use ever since, are nor 
about worn out, and not worth repairs. They should be removed an^ 
replaced by others; and I would suggest for this purpose the engines oi 
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the Worcester, which are in good condition. Though not of the most 
improved type, these engines are of a later and better design than the 
present machinery of the Lancaster, and, with the new boilers, and a 
new screw-propeller of greater diameter and area of propelling snrface, 
already designed, will nearly donble the engine-power of the ve8sel,'and 
her speed against a head wind and sea will be greatly increased. The 
boilers are designed to carry forty (40) pounds pressure above the 
atmosphere, and it is calculated that 1,600 indicated horses-power will 
be developed when the steam is cut off at one-fourth of the stroke of the 
piston. The range of expansion will be from one-fourth to six-tenths, 
and with the link in full gear, nearly the full power may be developed 
with a boiler-pressure of seventeen pounds above the atmosphere. This 
will give the vessel a good speed during the whole life-time of the 
boilers. 

Dimensions of the maohinery. 



Original ma- 
cDinery. 



New machinery. 



ENOHfU. 

>rninber of cjUnden 

Diametorof cylinders, in indies , 

Stroke of pistons, in feet and inclies 

fvind of condensers 

Revelations per minute 

Indicated horses-power developed by engines..... 

Speed, in nautical miles, per hoar 

Length of engines, fore and aft^ in feet and baches. 
Width of engines, athwartship, in feet and inches 

8CIIXW8. 

Diameter, in feet and Inches 

Pitch, in feet and baches 

Length, on line of keel, in inches 

Helicoidal area, in sqaare feet 



Jet.. 



9 

61 

'44 

810 
9.5 

ly 1" 

24' 1" 



ly fi" 

24' 9" 
5&28 



2 

80 
3' 
Surface. 
60* 
1,600* 
II* 
21' 
19' 



17' 

21' 3" 
31 7-8" 
132 



Original. 



KIND OF BOILER. 



Present 



New. 



Marthi's vertical' Martin's vertical Horizontal tabn- 
tabular. tabular. lar. 



^otal area of grate surface, in square feet.,. 

^otal area of heating-Hurface, in square feet 

Latio of grate to heating surface 

;alor{meter 

r amber of boilers 

<ength over the boilers, fore and aft, in feet and inches .. 



294 

9,040 

3a7 

1-7 

4 

20' 6" 



351 

9,606 

27 

1-7 

4 

33' 



336 

9,397 

28 

1-6 

4 
29^ 



Original 
arrangement 



Present 
arrangement. 



New arrange- 
ment 



ength occupied in the vessel, by all machinery, in feet 
and inches 



56* 6" 



59' 9" 



59' 6" 



* Calculated. 
CHANGE OF SOBEWS. 



Since the date of my last report no further opportunity has been had 
f replacing the original screws of four blades and removing the ineffi- 
lent two-bladed screws with which a very large number of our naval 
teamers were fitted in the year 1869, to which change their loss of 
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speed when steamiDg was more attributable than perhaps to any other 
cause. To show the great superiority in efficiency and eoonomy of 
the original over the substituted screws, I submit the following tables. 
They contain all the necessary data connected with the change of 
screws as recorded in the steam-logs of the vessels, including the cost 
of making and fitting the new screws, as far as could be ascertained, 
the loss in speed and waste of coal consequent to the increased per- 
centage of slip incident to the use of the two-bladed screws of insafficieDt 
area, as previously reported. The total number of pounds of coal that 
would have been burned had the original screws not been removed, u 
calculated on the assumption that the vessels would have been ran the 
same distances, at the same speeds, as they actually were run with the 
substituted screws, and the computation determines the coal wasted at 
those speeds and distances. 
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p£rfo;rmange of the new sloops of war. 

The machinery of the eight new sloops of war aathorized by the act ci 
Congress approved February 10, 1873, are completed ; several of the 
vessels are already in commission. As the Department was anxious 
to have the best machinery in them that could be obtained, adverti^ 
ments were published inviting designs, and offering premiums lor the 
best that should be offered. A number of engineering firms and con- 
structing engineers submitted designs, as also did this bureau. They 
were referred to a board of experts, composed partly of naval and partly 
of civilian engineers. The report of that board was published in my 
report for the year 1873. It stated that none of the designs sabmitted 
were superior to those of the bureau, which, with some slight modificft- 
tions, were recommended for adoption. It also recommended the pay- 
ment of a premium of $500 for the best rejected design. Before work 
was commenced on any of the vessels their plans and designs were 
fully completed, and approved by the proper authority, in conformity 
with the law authorizing their construction. These plans involved and 
required the arrangement and design of the hulls, armament, sail-{)ower. 
storage, and berthing capacities, and indicated horses-power re<inired 
to be developed by the engines in overcoming the resistance of the 
hulls at the required' speeds, all of which were duly considered and de- 
cided upon, as set forth in the plans and specifications of their design, 
and were decided upon by the several chiefs of the appropriate bnreaos. 
on their own responsibility, upon whom the responsibility of the results 
will rest. These vessels, and those which have been recently rebuilt on 
new and altered models, were not designed purely for si>eed, but were 
intended to subserve the general purposes of cruising war-vessels of 
moderate size. They were to have greater beam in proportion to their 
length than the vessels built during the few previous years. This wao 
to allow room to work their batteries, and to carry comparatively 
heavy ones, and to stand up well under their canvas. Though tl^ 
draught was to be light, the machinery and boilers were to be all belov 
the water-line, and were to be capable of driving the vessels at a rata 
of speed fully equal to that of the average foreign vessels of the same 
class. All these desiderata have been obtained, and it is believed that 
fighting, steaming, and sailing qualities are combined in these ships at 
least as successfully as in any others ever built. As the p^^ormanoe 
of these vessels has been looked for with much interest both by naval 
officers and others interested in naval affairs and the science of manne 
engineering, I introduce here a table comparing the dimensions and 
pnerformance of these ships with the most successful vessels of e<inal 
size in the Navy, the machinery of which was designed either bj 
private firms or by this bureau, before and during the late war. 
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For comparison with the vessels having engines recently designed I 
have selected the WyoniiDg and Iroquois, they being favorite vessiielN 
and regarded as having a good speed. They were built in 1859 and ven* 
dnplicated after the late war commenced, and their sister ships, the 
Tuscarora and Oneida, proved themselves to be equally successful. The 
Ticonderoga and Shenandoah, built in 1862, were intended to have the 
same speed as the Wyoming and Iroquois, but were to carry a mncL 
greater quantity of coal. The machinery in these four vessels oceupie^ 
about equal space in the hulls, though the space occupied in the latter 
two is less in comparison with the size of the vessels than in the former. 
All these vessels were intended to be fair steaming and sailing ships. 
In a word, they were all built with the same view. Now, assumiug tbes 
to be equally well designed for this purpose, their resistance will be rep 
resented by the area of their greatest immersed midship-sections, and, a*^ 
they were all designed to burn the same kind of coal, (anthracite.) the 
area of their grates may be taken to represent the boiler-power. Their 
efficiency as steamers should be measured by the cnbes of the speeds, 
divided by the boiler-power per square foot of midship- section. Tht 
boiler-powers will then compare as follows, viz : 

Wyoming 1.««m 

Iroquoia -. l.'iK- 

Adams l.:fe*-' 

TicoDdoroga 1. A:T 

Shenandoah 1. 4«.'!* 

Vandalia l.T:.r. 

The economy of the new engines is quite as apparent as the above- 
compared efficiency of the boilers. The relative economy of the engines 
may be measured by the weight of coal consumed in a given time to pro- 
duce a horsepower. 

Kumber of poiusds of cm 
Name of vesael. per borae-power per bt«' 

Wyoming 3.t'4: 

Shenandoah XX' 

Ticonderoga - 3..'..'. 

Iroquois 3,.-'" 

Swatara !i,in 

Adams l.jy 

Vandalia z:^ 

And in their economy they will compare as follows : 

Wyoming 0.52^ 

Shenandoah . 0.54(^ 

Ticonderoga 0.54"- 

Iroqnois 0.54<- 

Vandalia 0.je:c: 

Swatara 0.94*- 

Adams l.Oiv 

So it is evident that the best of the engines recently designed is 45 per 
cent, more economical than the best of its predecessors. It is nsele^ 
here to multiply these examples, though a large nnmber could be given. 

SAFETY OF CUB VESSELS. 

While the foreign mails have bronght us, during the past year, neir> 
of many disastrous accidents to the machinery or boilers of vessels be 
longing to the navy of one of the great European powers, some of which 
have been accompanied by great loss of life and the complete disabling oi 
the vessels for months, it is gratifying to me to be able to report that oosien 
ous accident has happened to the machinery or boilers of any of onr nava 
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essels siucse my last report, and that more thaa five years have passed 
liiice a life has been lost from such a cause. The machinery of most of 
»ur vessels has been designed by this bureau, and, while having a due 
egard to compactness and the smallness of the space to be occupied, 
he bureau has still made the moving parts of the engines strong enough 
o do the work expected of them in service without subjecting the ma- 
erials of which they are constructed to undue or dangerous strains. 
[?he boilers, too, have been built with special regard to their safe and 
iconomical operation, and all the means which ingenuity could devise or 
experience suggest have been used to render them in every respect safe 
ind reliable. While under construction, whether at navy-yards or else- 
vhere, the work is carefully superintended by engineer ofiQcers, who are 
ipecially detailed for that duty, and from the time their construction is 
commenced to the time when the machinery is finally worn out and re- 
Qoved, it is always in the charge of engineer officers who are held to 
i strict responsibility for its proper management and careful preserva- 
ion. 

PERSONNEL OF THE ENGINEER CORPS. 

Many vacancies still exist in the list of assistant engineers, but these, 
t is hoped, will be eventually filled by the graduates of the engineering 
>rauch of the Naval Academy, and by the appointment of such candi- 
lates from civil life as may prove themselves to be thoroughly qualified. 
These latter, however, are not likely to be numerous, as the standard of 
luaiification is a high one, and cannot well be lowered in view of the 
raportant and responsible nature of the duties to be performed. Of 
hose who apply, it is found that a considerable proportion fail to pass* 
he ligorous physical examination which is very properly required to 
)rece(le the professional one. Of those who pass physically, about one- 
lalf are found deficient professionally. The successful ones are usually 
hose who have been engaged for a time in the actual building of steam- 
uachinery, and have also studied at some one or other of the tech- 
lological institutions which are to be found at or near the principal 
enters of our manufacturing districts. 

During the past year, at the request of the director-general of the 
centennial Exhibition, leave of absence was grants to a chief engineer 
n the Navy, who was placed at the head of the bureau of machinery of 
he exhibition and in charge of Machinery Hall. Most of his assistants 
>n this duty were ex-members of the Naval Engineer Corps ; and I may 
lere remark that the services of many ex-members of this corps have 
»een found valuable and highly appreciated by State and municipal 
governments in the prosecution of public improvements, as well as by 
cbools of engineering, as instructors, and by private corporations and 
niployers in the management of manufacturing and engineering works. 

NAVAL ACADEMY. 

During the summer vacation the steam.-building had a small exten- 
iou built to it, and now affords sufficient facilities for the practical in- 
truction of the cadet engineers in the construction of steam -machinery, 
["be summer cruise ot the practice-steamer Mayflower was an eminently 
atisfactory one. She visited the principal northern and eastern {)orts 
kDd navy -yards, where the cadets, with their instructors, had ample 
opportunity of seeing all the leading ship and engiue building establish- 
aeuts, both public and private. Proprietors of private establishments 
bowed their interest in the cause of scientific education by gladly 
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throwing open their works to the inspection of the cadets. They iiare 
also presented to the academy models of various machines, which were 
required by the institution, to be used for purposes of instruction. 

engineer's force on SHIPBOARD. 

Since my last report no complaints have been received of the ineffi- 
ciency or insufficiency of the engineer's force on shipboard. The restora- 
tion of the ratings of first and second class fireman to the engtneef:i 
force, and their being considered a permanent part of that force, hu 
had a good effect upon the discipline and zeal of these men, h'cis mad« 
them more contented, and the best of them will be more likely to re- 
enlist and become "continuous-service" men than has heretofore beeo 
the case. The dullness ot trade, by throwing many excellent mechanics 
out of employment, has induced a better class of men to enter the 
service as machinists. In order to retain their services permanently, 
and to secure proper discipline in the engine-room, where they are often 
necessarily left in immediate charge, I would resi)ectfully recommeDd 
that a greater distinction should be made between them and the firemen 
than now exists, especially in the matter of granting them more frequent 
liberty on shore, when they can be spared from duty, and that they 
should be allowed a chest or locker in place of a bag in which to keep 
their clothes. 

experiments. 

Appended, and marked "A," is a report of some experiments made oa 
the combustion, both in the lump and in a finely-pulverized state, of 
semi-bituminous coal from the mines of Cumberland, Md. Marked ^^ B" 
is a report of the experiments made to determine the relative merits 
of a common screw and that patented by Mr. N. H. Patterson, of Ten- 
nessee. 

Very respectfully, 

WM. W. W. WOOD, 

Chief of Bureau. 
Hon. Geo. M. Robeson, 

Secretary of the Navy. 



ExperimenU made with a horizontal fire-tuhe holler in East Boston, Mass., to asoertaim the 
economic vaporization given hy semi-hituminona coal from the mines of Cumbfrlamd, Md., 
burned on the grate wholly in the state of lumps, with air supplied hy afan-hUncer dtJirer- 
ing both below and abore the grate; and burned partly in the lump state on the graic ami 
partly in a very finely pulverized state, uniformly disseminata throughout the fmrmsot 
above the grate, the air being supplied by another fan-blower delivering both briotr m»d 
alove the grate, and carrying with it in the latter case the pulverized fuel which is tkw 
blown into thefm^-nace. 

The experiments recorded in this paper were made on the process of Me«srB. WlMsIp- 
ley & Storer fur effecting the complete and rapid combustion of coaldost in the fur- 
naces of steam-generating boilers. The system of these gentlemen consists ia maiB- 
taining a bed of ignited Inmp-coal on the grate-bars of the furnace in the usual maaorr, 
and then, by means of a blast of atmospheric air, in blowing into the furnace above thU 
bed of ignited lump-coal, finely pulverized coal — pulverized, indeed, to an inapalpabl^ 
powder. There is thus delivered into the furnace, above the ignited lump<coaj, an is- 
timately-mixed mass of air and coal-dust, the latter obtaining the oxygen for ita c«b- 
bustion from th« former. The In nip- coal obtains the oxygen for its com bastion from 
the air ascending through the spaces between the grate-bars in the nsaal manner. 
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Without the bed of ignited lamp-ooal beneath, the combnstion of the coal-dust above^ 
it could not be maintained, and it is considered equally necessary by the patentees 
that an arch of fire-brick should be interposed between the consuming masses and the 
metal of the boiler directly over the grate-bars, in order to retain the nighest possible 
temperature in the gases in the furnace for the purpose of still more effectually se- 
curing the combustion of the coal-dust. The brick arch is intended to intercept and 
radiate back the heat radiated to it from the ignited lump-ooal on the grate-bars. Of 
course, the atmospheric air will be heated to only an inappreciable degree by either the 
original radiation or its reflex, but the coal-dust will be. 

With the exception of this brick arch, the boiler may be of any design. The lump- 
coal is first reduced by a patented apparatus (which is the only portion of Messrs. 
W^belpley & Storer's process that is patented or patentable) to the state of impalpa- 
ble powder, and it is then fed, together with air, through a conduit to the central por- 
tion of an ordinary centrifugal or fau blower, whose revolutions draw it in and drive 
it through another conduit which discharges it into the front of the furnace through 
an air-tight aperture. The lump-coal is fired in the usual manner, through the furnace- 
door, and the air for its combustion is supplied by another fan-blower delivering into 
a closed ash-pit beneath the grate-bars. The whole combustion is therefore effected 
by artificial draught depending on mechanism ; and the force of this draught is easily 
regulated from the least to the greatest desirable in burning coal ; it can also be dis- 
tributed at will, so as to preserve within certain limits any required proportion be- 
tween the weights of lump and dust coal consumed in the same time. The two fan- 
blowers, in the experiments about to be described, were operated by the same steam- 
engine which effected the coal-crushing and worked the feed-pump of the boiler. 

The patentees imagine that, compared with the combustion of lump-coal, a more 
nearly perfect combustion was to be obtained with impalpably fine coal-dust mixed 
thoroughly with and suspended in air, thereby presenting to the latter, for a given 
weight of coal, an immensely greater surface than in the lump-state. They imagined, 
too, that, from the same cause, a much higher rate of combustion would be obtaine<l 
than probable with lump-coal, by which means a boiler with a much smaller grate- 
surface, but with the same heating surface, would furnish with the coal-dust the same 
quantity of steam in equal time, and with greater economy of evaporation per pound 
of fuel than with the lump-coal. It was to determine the truth or error of these as- 
Humptions that the following experiments were made. They were intended to have 
been very extensive, embracing anthracite and coke as well as bituminous and semi- 
bituminous coals; and also a species of exceedingly hard anthracite found in Rhode 
Island, which contains about 40 per centum of incombustible mineral matter, and is 
worthless from its difficulty of ignition and slowness of combustion for burning in 
lumps. The results from different rates of combustion and of different proportions of 
dust to lump coal consumed in equal time, was likewise to have been ascertained, but 
the experiments were prematurely closed, as the Gk>vernment could not longer dispense 
with the services of the naval engineers making them. The entire expense of the ex- 
periments, other than the pay of the engineers, was borne by the patentees. 

The following is a description of the boiler and of the coal and air-feeding apparatus. 

BOILER. 

The boiler is composed of a horizontal cylindrical shell 40 inches in external diam- 
eter and 10 feet in extremd length. The flat ends of this shell are the tube-plates, and 
;n them are secured seventy-four wronght-iron tubes of 2.05 inches inside and 2^ inches 
outside diameter ; extreme length of tubes, 10 feet. The tubes are horizontal ; they 
],re surrounded by the water, and the gases of combnstion pass through them. They 
&re arranged in vertical rows, one over the other. 

The shell is set in brick masonry, and the furnace, which is composed of brick ma- 
sonry, is placed beneath its front end. From this furnace the gases of combustion 
^ass along 6 feet 6 inches of the shell, embracing its semi-circumference for that length, 
;hen ascend a back smoke-connection of 12 inches length and 40 inches width formed 
,n the masonry, then return horizontally through the tubes, and emerge into the up- 
take, formed also in the masonrv for its height, and on the top of which the smoke- 
pipe is placed. An iron door in the lower part of the uptake, opposite the tubes, allows 
;bem to be swept. The uptake is 15 inches long and 40 inches wide. 

The front of the furnace and ash-pit is in the same vertical plane with the front of 
'^he uptake. The ash-pit is 20 inches wide in the clear, and 4 feet 5 inches long ; its 
»idcs are formed of brick masonry, and its back is a brick wall 10^ inches thick. Its 
:ront is closed by a cast-iron door shutting air-tight. 

From the bottom of the ash-pit to the top of the grate-bars is 20 inches. A borizon- 
ial cast-iron dead-plate 15 inches wide extends fror?i the furnaoe-front to the grate- 
3ars, which are horizontal and on the same level w^ith the plate. They are 3 feet 2 
nches long, and occupy a width of 20 inches, iriaklng the grate-surface 5.277 square 
'«et. On each side of thin surface and of the dead-plate is brick masonry, the top of 
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which, BtartiDg from the top of the grate-hars, inclines outward, so that at a heij^t cf 
6 inches it touches the side of the furnace at its greatest width of 40 inches. Froc 
this point a hrick arch 2i inches thick, the under side of which has a radios of T, 
inches, extends over the entire grate-surface and dead-plate. The back of the fanxaee 
or bridge-wall is formed by a vertical extension of the back of the ash-pit ; its top is 
an inverted curve of 52 inches radius until it intercepts the arch above it. The front 
of the furnace is of cast iron, and is fitted with the usual door. 

The air-conduit or blast-pipe which delivers air for combustion in the closed asb-ptt 
is 5 inches in diameter. It lies beneath the fire-room floor, and discharges the air Ter- 
tically upward beneath the grate-bars. 

The coal-dust conduit which delivers the pulverized fuel and the air for its combn.- 
tion into the front of the furnace, is 5 inches in diameter, diminishing at its point M 
discharge to 2 inches diameter. It lies above the fire-room floor, and discharges into 
the furnace horizontally. 

The shell of the boiler is of i inch thick iron, the ends of f inch thick iron, and Xht 
tubes are of iV inch thick iron. 

The following are the principal proportions of the boiler when experimenting witl 
pulverized coal, columns C and D of the following table, the brick arch being presroi 
over the grate-bars : 

Heating-surface in the bottom of the boiler-shell 34. 0:)3 square ft^t. 

Heating-surface in the two ends of the boiler-shell 11.351 square feet 

Heating-surface in the 74 tubes, calculated for their inner diam- 
eter of 2.05 inches 397. 133 sqai^e feet. 

Total hoating-Burface 442.517 scinare fre*. 

Length of grate-bars 3 feet 2 inches. 

Breadth occupied by grate-bars 1 foot 8 inches. 

Area of grate-surface 5.277 sqnare feet 

Area for the passage of the gases of combustion over the bridge- 
wall of the furnace 0.764 square foot 

Area through tubes for the passage of the gases of combustion . . 1. 696 square fof< 

Areaof the smoke-pipe for the passage of the gases of combustion. 1.867 sqnu^ foe:. 

Capacitv of steam-room above 3 inches above top of tubes 13. 5 cubic fe«t. 

Ratioof the heating to the grate surface 83.538 to l.OCvi 

Ratio of the grate-surface to the area over the bridge-wall 6. 907 to 1. Oi)i> 

Ratio of the grate-surface to the area through the tubes 3. 112 to 1. 000 

Ratio of the grate- surface to the area of the smoke pipe 2. 827 to 1. 0^0 

Diameter of the smoke-pipe, (inner) 1 foot 6| inches. 

Height of the smoke-pipe above the level of the grate-bars 40 feet. 

Distance traversed by the gases of combustion irom the center 

of the funiace to their delivery into the uptake 20 feet. 

The only chauge made when experimenting with lump-coal, columns A and B in ;•.- 
following table, was the removal of the portion of the brick arch which lay imm^Kl: 
ately beneath the shell of the boiler, except the small portion necessary to support t\ - 
shell and the brick partition separating the uptake from the chamber behind tb- 
bridge-wall. This removal increased the heating-surface in the bott4>m of the boUi^r 
shell, and changed its proportion, but left everything el^ejas before. The beatioi;* 
surface in experiments A and B was as follows : 

Heating-surface in the bottom of the boiler-shell 48. 431 square ferf 

Heating-surface in the two ends of the boiler-sbell 11. 351 sqnare frri. 

Heating- surface in the seventy-four tubes, calculated for their 
inner diameter of 2.05 inches 397.133 S4inare feet. 

Total beating-surface 456. 915 square ftti. 

Ratio of the heating to the grate surface, 86.586 to 1.000. 

MANNER OF MAKING THE EXPERIMENTS. 

The experiments were conducted by a board composed of Chief Engineers Maeos- 
Kellogg, and Johnson, United States Navy, assisted by four assistant engineers, wb^ 
stood regular watches of four hours, as at sea, and personally weighed, measnn-dt a>- 
counted all the quantities recorded. The process with each experiment was the sazar. 
and as follows : 

Steam was first raised with wood to the prei^sure of 40 pounds per square iorl 
above the atmosphere ; and then the water in the boiler being adjusted to 3 incb'^ 
above the top of the tubes, the coal was fired, the number on the counter and tbe tis 
were noted, the small engine started, and the experiment held to commence. 
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Each experiment lasted exactly 48 consecutive hours, at the expiration of which, 
the wat«r-level and steam-pressure being the same as at the commencement, the fire 
wa9 promptly hauled from the furnace and wetted out, and the unconsumed coal 
picked out, weighed, and deducted from the amount expended. 

All the ashes and refuse, including the sweepings of the tubes, and the accumula- 
tions behind the bridge- wall and in the uptake, were weighed on the same scales and 
in the same tub with the coal. 

Every pound of coal consumed was carefully weighed. It was the first quality of 
semi-bituminous from the Cumberland minbs of Maryland ; and a separate account 
was kept of the quantities consumed in the lumx> and in the pulverized state during 
each hour of the experiment. 

All the water pnmped into the biiler was previously carefully measured in a cylin- 
drical iron tank provided with an overflow-pipe, to which it was each time filled, and 
then pumped out entirely dry by the boiler-feod pump. The tank was filled by a 
lifting-pump, which required from seven to eight minutes to fill it, according to the 
speed at which the small engine ran. 

The water-level in the boiler was shown by a glass gauge. 

The bed of lump-coal on the grate-bars was kept 5 inches thick, well cleaned and 
free of holes. The boiler-tubes were cleaned or ** blown out " once in every four hours, 
by opening the uptake-door and inserting successively in each tube a short piece of 
f -inch diameter gas-pipe, connected by means of gum steam-hose to the steam-pipe. 
The average time required for thus cleaning all the tubes was 5 minutes. 

At the end of each hour there was entered into the columns of the tabular record 
kept by the board the number of pounds of lump and of pulverized coal thrown into 
the fnrnace ; the height of the barometer ; the temperatures of the external atmos- 
phere of the engine-room, of the fire- room, of the water in the tank, of the same water 
after passing through the heater and before it entered the boiler, and of the products 
of combustion in the boiler-uptake and in the top of the chimney. In other columns 
there was entered the state of the weather except during experiment C. At the end of 
each experiment all the ash and sweepings were welgheid. 

Tbe temperatures were taken by ordinary mercurial thermometers graduated to Fah- 
renheit's scale. The temperature of the atmosphere ;was given by one hung outside 
the building, in the shade. Tbe one giving the temperature of the engine-room hung 
9 feet from the engine, and the one giving the temperature of the fire-room hung 3 
feet 6 inches from the boiler-front. The feed-water temperatures, both in the tank 
and after passing the heater, were given by thermometers kept constantly immersed. 

The temperature of the gases of combustion in the boiler-uptake was obtained from 
a thermometer suspended in it through a hole in a top-plate, the thermometer being 
opposite the center of the boiler end and 9 inches from it. The temperature of these 
leases in the top of the chimney was given by a thermometer suspended in it 14 inchea 
below the top and 38 feet 10 inches vertically above the grate-bars. 

The small engine was non-condensing, and exhausted into a very large heater, through 
which the feed- water passed on its way from the tank to the boiler, receiving therein 
a considerable increase of temperature. The cylinder was 10 inches in diameter with 
a 20- inch stroke of piston. The diameter of the piston-rod was 1^ inches, giving a net 
area of piston of 77.9265 square inches. This engine operat€»d a length of 62 feet of 
shafting, exclusive of a counter-shaft of 33 feet length. It worked the lifting-pamp 
Supplying the tank, the feed-pump supplying the boiler, the two fan-blowers, and the 

Eulverizing apparatus. The length of belting used was 179 feet. At the end of each 
our an indicator diagram was taken from each end of the cylinder, and on it was re- 
corded the number of double strokes of piston made per minut-e at the time. Thd cyl- 
inder-pressures given in the table are the means of all the diagrams taken. A large 
number of diagrams was also taken with the unloaded engine ; that is, with the pumps 
not pumping, with the air prevented from entering the fan-blowers, and with the pal- 
verizing apparatus free of coal, but with the shafting running, in order to ascertain 
tbe net pressure required to do the work per 8e, the work consisting of the pumping, 
tbe fan-blowing, and the pulverizing. 

The number on the engine-counter was noted in the tabular record at the commence- 
ment of each experiment, and at the end of each hour, and in an adjacent column was 
entered the number of double strokes made per minute by the engine's piston, so as to 
avoid possibility of error. 

The safety-valve of the boiler was weighted by an accurate gauge to " blow off'' at 
40 pounds steam-pressure per square inch above the atmosphere. All the steam used 
by the small engme was taken from the boiler, and the remainder was discharged 
through the safety-valve into the air. 

EXPLANATION OF THE TABLE. 

The experiments were fonr in number, two with lump-coal burned alone, and two 
with lump-coal burned on the grates and with pulverized coal burned disseminated in 
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air in the farnace above the lump-coal. The data and results of these experimeotf 
will be found respectively in columns A, B, C, and D of the table. In experimente A 
and B, the brick arch which was present over the whole grate-surface in experimeoU C 
and D was partly removed, thereby increasing the area of heating-surface, which in 
experiments A and B with lump-coal alone was 456.915 square feet ; and in experi- 
ments C and D with lump and pulverized coal, 442.517 square feet. As the patentees 
considered the brick arch a necessity in their system, its disadvantage in dimtntshiDg 
the area of the heating-surface should be allowed to operate against that STstem iit i 
comparison with any other. For this reason the arch was removed when experiment- 
ing with lump-coal alone. It must be observed here, however, that the enormoBS 
quantity of heating-surface in proportion to grate-surface, which the pateniees had 
given their boiler, prevented the reduction of heating-surface by the presence of the 
arch from being nearly as disadvantageous as it would have been with the boiler-pro- 
portions of ordiuary practice. In experiments A and B the heating-surf ace waa 86^5*^ 
to 1.000 of grate-surface, while in exi)eriments C and D it was SJ 538 to 1.000. Tbt* 
usual proportion being about 25 to 1, and the quantity of surface affected by the brick 
arch being constant, it will be readily perceived that the effect of the arch will be 
considerable with the latter proportion, while it was probably insensible with the 
former. Under the actual conditions, then, of the experimental boiler, the experiment* 
made with lump and pulverized coal gave higher results, comparatively to those mad^ 
with lump-coal alone, than would have been the case had the boiler been conatrnctai 
of the usual proportions of heating to grate surface. 

For facility of reference, the lines containing the quantities are numbered, and lb'- 
quantities arranged in groups. 

For the same purpose, each column containing the data and results of an experi- 
ment is lettered. 

Line 1 gives the date of commencing each experiment. The columns, it will be ob- 
served, are in the order of the dates of the experiments. 

Line 2 gives the state of the weather for all the experiments except C. 

TOTAL QUANTITIES. 

Line 3 contains the duration of each experiment in consecutive hours. 

Line 4 contains the total number of pounds of water pumped from the tank into thi>^ 
boiler. It was previously carefully measured in the tank, allowance being made fi<f 
the temperatures on line 20. 

Line 5 contains the total number of pounds of coal consumed on the grate-hars 's 
the lump state. Every pound was careiuUy weighed on a Fairbanks platform-8cal«v 
tested before commencing the experiments. 

Line 6 contains the total number of pounds of the same coal consumed in the pul- 
verized state, and fed into the furnace disseminated in air. Every pound was weighed! 
on the same scales as the lump-coal. 

Line 7 contains the sum of the quantities on lines 5 and 6, and gives the total ag- 
gregate weight of coal consumed in both states. 

Line 8 contains the total number of pounds of refuse in ai>h, clinker, and soot from 
the weight of coal on line 7. 

Line 9 contains the total aggregate weight of combustible matter in the coal in both 
states. It is the quantities on line 7 less those on line 8. 

Line 10 shows the per centum which the quantities on line 9 are of those on line 7. 
« Line 11 shows the per centum which the quantities on line 5 are of those on line 7. 

Line 12 shows the per centum which the quantities on line 6 are of those on line 7. 

Line 13 contains the total number of double strokes made by the piston of the es:- 
gine, as taken by a self-registering counter. 

COMBUSTION. 

Line 14 contains the number of pounds of coal consumed per hour. It is the qo^. 
tient of the division of the quantities on line 6 by those on line 3. 

Line 15 contains the number of pounds of the combustible portion of the coal coti- 
snmed per hour. It is the quotient of the division of the quantities on line 9 by thos^ 
on line 3. 

Lines 16 and 17 contain, respectively, the number of pounds of coal and of its ooid- 
bustible portion consumed per hour per square foot of grate-surface. They are \ht 
quotients of the division of the quantities on lines 14 and 15 by 5.277, the number ct 
square feet in the grate-surface. 

Line 18 contains the fraction of a pound of combustible consumed per hoar pff 
square foot of heating-surface. It is the quotient of the division of the quantities o^ 
line 15 by 456.915 for experiments A and B, and by 442.517 for experiments C and D. 
these numbers being the square feet of heating-surface employed in the req>ectit« 
experiments. 
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TKMPEUATURE8. 

Lines 19. '20^ and 21 contaia, respectively, in degrees Fahrenheit the average tem- 
perature of the external atmosphere of the engine-room and of the fire-room. 

Line 22 contains the average temperature in degrees Fahrenheit of the hoiler feed- 
water when it was measured in the tank. And line 23 contains the average tempera- 
ture of the same water after it had heen through the heater interposed hetween the 
tank and boiler. The increase of temperature received by the feed-water in the heater 
was due to the abstraction of heat from the exhaust-steam of the small engine, which 
discharged through the heater into the air. 

Lines 24 and 25 contain the average temperature in degrees Fahrenheit of the gases 
of combustion. The first gives it in the uptake, the last at the top of the chimney. 

Line 26 shows the average height of the barometer in inches of mercury. 

ENGINE. 

Line 27 shows the average number of double strokes of engine's piston made per 
minute. It is the quotient of the division of the quantities on line 11 by 2,880, the 
number of minutes the experiments continued. 

Line 28 contains the average steam-pressure in the boiler, in pounds, per square inch 
above the atmosphere, as given by an Ashcroft spring-gauge. It was kept exactly the 
same in all the experiments. ^ 

Line 29 shows the proportion of the throttle-valve, which was open during the 
experiments. It remained unchanged during each experiment. 

Line 30 contains the mean ^ross eflfective steam-pressure on the piston of the small 
engine in pounds per square inch. It is the mean of ninety-six indicator-diagrams for 
each experiment ; a diagram being taken at the end of each hour from each end of the • 
cylinder. 

Line 31 contains the pressure on the piston in pounds per square inch, required to 
work the machinery per se ; that is to say, to work the engine and shafting, with the 
water shut oflf from the pumps, the air shut off from the fan-blowers, and no coal in the 
pulverizer. It is the mean of a large number of indicator-diagrams taken at the 
beginning and end of each experiment under these conditions. 

Line 32 contains the net pressure upon the engine-piston in pounds per square inch. 
It is the remainder of the quantities on line 30 after subtracting those on line 31. 

Lines 33 and 34 contain the gross effective and net horses- power developed by the 
small engine. These powers are calculated respectively for the piston- pressures on 
lines 30 and 32. 

VAPOAIZATION. 

Lines 35 and 36 contain the total number of pounds of water that would have been 
vaporized in the boiler had the water heen supplied at respectively the temperatures 
of 100 and 212 degrees Fahrenheit, instead of the temperature on line 23 ; and had the 
vaporization been effected under a pressure of 14.687 pounds per square' inch above 
zero, instead of under the pressure on line 28. 

Lines 37 and 38 contain the number of pounds of water vaporized from the tempera- 
ture of 100 degrees Fahrenheit, and under the atmospheric pressure of 14.687 pounds 
per square inch by one pound of coal, and by one pound of the combustible portion of 
that coal, respectively. 

Lines 39 and 40 contain the number of pounds of water vaporized from the temper- 
ature of 212 degrees Fahrenheit, and under the atmospheric pressure of 14.687 pounds 
per square inch by one pound of coal, and by one pound of the combustible portion 
of that coal, respectively. 
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Tahle exhibiting the data and results of the experiments made mth a horizontal firt-t^i* 
boiler in East Boston, Mass,, to ascertain the comparative economic vaporization givfu ^ 
semi-bituminous coal from the Cumberland mines of Maryland^ burned on the grate vknUf 
in the state of lumps, tcith air supplied by afan-blower delivering both below and aborf i'»f 
grate; and burned partly in the lump state on the grate and parUy in a very finely pulraizrd 
state uniformly disseminated throughout the furnace above the grate, the air being euppiiM 
by another fan-blower delivering both below and above the grate, and carrying with it, in tk 
latter case, the pulverized fuel, which is thus blown into the furnace. 



19 



21 



I Barnlog lamp coal alone. — 

' Brick arch removed from 
over part of grate-Marface. I 

I Air for combaition tap- 
piled below and above 

' grate -sarface by a fan- 
blower. 



Date of commencing the exp*M-tinont. . 
State of the weather 



Medium rate 
of combnution. 



A. 



I p. m., Dec. 

I 9. 1867. 
I Clear 40 hm., 
I enowlng 8 
hrs. Light 
' breeEe. 



TOTAL QUANTITIES. 



48. 
37,094. 
3,168. 



Duration of the experiment In comecutive 

hours 

PoondB of water pamped Into the boiler from 

the tank 

Ponnda of lemi-bltaminoan coal ooniomed 

in the state of lamps 

Ponnda of semi-bitamlnons coal coninmed 

In the palverized state 

Aggregate number of pounds of seml-bitu- 

minoas coal consumed 

Poands of refuse in ash, clinker, and soot, 

from the aggregate number of pounds of j 

semi-bitumloouB coal consumed I 

Aggregate.number of pounds of combustible , 

consumed ■ 

Per centum of the coal in refUse of ash, 

clinker, and soot | 

Per centum of the total coal consumed in the i 

lump state 

Per centum of the total coal consumed in the ' 

pulverized state 

Number of double strokes made by the en- 

gine'spiston 231,777. 



3.168. 



353. 

2,815. 



11.15 
100.00 



COMBUSTION. 



Poandd of coal oonsamed per hour 

Pounds of combustible coniiumed per hour.. 
Pounds of coal consumed per hour per square 

foot of grate-surface 

Pounds of combustible consumed per hour 

per square foot of grate-surface 

Pounds of combustible consumed per hour 

per square foot of heating-surface 



TEMPERATURES. 

Temperature, In degrees Fahrenheit, of the 

external atmosphere 

Temperature, in degrees Fahrenheit, of the 

engine-room 

Temperature, in degrees Fahrenheit, of the 

fire-room 

Temperature, in degrees Fahreaheit^ of the 

water in the tank 

Temperature, in degrees Fahrenheit, of the 

feed- water after passing through the heater 
Temperature, in degrees Fahrenheit, of the 

gases of combustion in the boiler uptake .. 



66.000 
56.646 

12.507 

11.113 

0.128 



12.6 
36.5 
45.3 
37. 

185. 

383.3 



Maximum rate 
of combustion. 



Her.. Dec. 17, 

1867. 
Clear 36 hrs., 

cloudy 12 hrs. 

Bet. a light 

and gentle 

breeze. 



46. 
53,268. 
5,775. 



Burning lamp eoal oa 'i,i 
grates and polverizwi co«: ^ 
the furnace above tht Izs.^ 
coaL — Brick areta in i>jl> 
over grate-aorfaoeL Air t^ 
combustion of the lamp c «: 
rappUed below tb« gratr-^- 
faoe by a fiui-blow<u>. A:r 
for combustion of the pu 
verised coal aappUed &t« r- 
the lumpeoal by the MBjr fas- 
blower, being mixed «': 
the palverized fuel mtta. c 
blows into the faraace. 



D. 



L 



Mer., Nov. ' Mer.. Dee. t 
14, J 667. 1867. 

Clear S3 been 

cloody I3hr«. 
of wblrh u 
mowMlS V"^ 
BetaUirfctftf.: 
gentle brvrs/ 



I 



5,775. 



48. 

26.606. 

1,791. 

1,377. 

3,168. 



490. 262. 

5,285. 2.88& 



8.48 

loaoo 



231, 459. 



120. 312 
liai04 

SS.615 

20.865 

0.241 



20.7 
56w6 

6a 

44. 

182. 
485.1 



&90 > 

S&JO I 

43.50 I 

238. 534. i 



66.000 
6a 125 

12.507 

11.394 

a 136 



34.5 
43.8 
55.3 
47.1 

19X 

391.7 



49. 

29.4% 
l.3i>i 
1, 77*. 

3»ie?. 

2,^4. 
^a 
*XH 

S30.6I4L 

ft. • 
5S*. •'" 

12. 3r 
11. i~ 



31. i 

SIS 

•CI 



IM 
3W. 
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Table (ihibiiing the comparative economic vapoiHzation of semi-hitumittoui coa/, ^-c— Cont'd. 



I 



Burning lamp ooal alone.— 
Brick arch removed from 
over part of grate-surface. 
Air for combuHtion aup- 
piled below and above 
grate-Bnrface by a fan- 
blower. 



' Medium rate 
; of combuitlon. 



Maximum rate 
ofcombUBtion. 



S I 



A. 



23 , Temperature. In dcgreeH Fuhrenhelt, of the , 
ganeii of combujitlon in the top of the i 
chimney ! S06.8 

26 Barometer, in Inches of mercury ' 29. 86 

ENGINE. 

*Sl Number of double strokes of engine's piston 

made per minute 80.478 

28 Steam-preimure in bollef>Jn ponndu, per 

square inch, above the atmosphere 40. 

S9 ' Proportion of throttle- valve open ' 0. 052 

30 Mean gross effective preraure on pi«ton, in i 

pounds, per square inch I 5.09 

31 Prenaure on piston, in pounds, per square 

Inch, required to work the unloaded ma- > 
* chtnery ' 4.30 

32 Net pressure on piston, in pounds, per square 

inch j 0.79 

33 I Gross effective horses-power developed by 

the engine 3.325 

34 , Net horses- power developed by the engine.. ! 0. 500 

, VAPORIZATION. 

35 Pounds of water that would have beea va- 

porized, had it been supplied at the tem* i 
perature of 100 degrees Fahrenheit, and , 
vaporized under a presHure of 14.687 . 
pounds, per square inch, above zero 25, 516. 848 

36 Pounds of water that would have been va- 

I porized, had it been supplied at the tem- | 
perature of 212 degrees Fahrenheit, and i 
vaporized under a pressure of 14.687 \ 
pounds, per square inch, above zero > 28, 498. 256 

37 Pounds of water vaporized from 100 degrees 

Fahrenheit by one pound of coal * 8. 055 

38 , Pounds of water vaporized from 100 degrees 

Fahrenheit by one pound of combustible. . 9. 065 

39 ' Pounds of water vaporized A'om 212 degrees 

Fahrenheit l)y one pound of coal 8. 996 

40 Pounds of water vaporized from 212 degrees 

J Fahrenheit by one pound of combustible. . 10. 124 



Burning lump coal on the 
grates and pulverized coal in 
the furnace above the lump 
coal.— Brick arch in place 
over grate -surface. Air for 
combustion of the lump eoal 
supplied below the grate-sur- 
face by a fan-blower. Air for 
combuntioQ of the pulver- 
ized coal supplied above the 
lump coal by the same fan- 
blower, being mixed with 
the pulverized fuel which It 
blows into the furnace. 



287.6 
29.89 



80.368 



5:), 300. 967 

59, 528. 692 
9.230 
10.065 
10.308 
11.264 



C, 



215.0 
29.69 



79.352 



4a 

0.055 


40. 
0.063 


5.25 


6.50 


4.30 


4.30 


0.95 


2.20 


3.321 
0.600 


4.060 
1.374 



24, 857. 091 

27, 761. 41 » 
7.846 
8.613 
8.763 
9.619 



B. 



207.3 
29.75 



80.144 

40. 
0.063 

6.50 

4.30 

8.20 

4.101 
1.388 



27, 602. 880 

30. 828. 021 
8.713 
9.638 
9.731 
10«64 



RE.\IARK8. 

In examining the results of experiments A and B, in which lamp-coal was burned 
alone, we find that, notwithstanding nearly twice as much coal was burned per hour in 
experiment B as in experiment A, yet the economic vaporization was greater in the former 

than in the latter by ( line 40, 11:255- 10. 120>^100^ j^ 21 per centum of the latter 

\ lO.lSiM) y 

This arises, probably, in part from the enormous ratio of the heating to the grate sur- 
face, namely, 86.586 to 1.000, which was sufficient to cool down the gases of com- 
bustion in the uptake with the greater rate of combustion to within 101.8^ Fah- 
renheit of the temperature (line 24) with the lesser rate of combustion; but princi- 
pally from the less air in proportion to coal consumed furnished in experiment 
B than in experiment A. It will be observed that in both experiments the fan- 
blowers were driven at the same speed, and of course threw into the furnace the same 
quantity of air in equal time ; hence the proportion of air supplied to the combustible 
matter in experiment B must have been to that supplied in experiment A inversely as 
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the weights of this matter consamed in cqaal times, or as 2di5 to 5285, line 9. Tbf 
effect of the too great quantity of air in experiment A was to carry off a lar^i^e portion of 
heat in raising its temperature from that of the fire-room (line 21) to that of the ga«<^ 
of conihustion in the boiler-uptake, (line 24,) so that, notwithstanding the gase^ o{ 
combustion in the boiler-uptake were at 101.8° Fahrenheit less temperature in experi- 
ment A than in experiment B, yet the economic vaporization was 11.21 per centam 
worse. The lower temperature in the uptake only indicates a higher economic rapon- 
zation on the snppositiou that the proportion of air to combustible matter is the ssuh'. 
In examining the results of experiment's C and D, in which lump-ooal was bnroed 
on the grate-bars and pulverized coal in the furnace above them, we find that, altboajh 
the aggregate weight of combustible matter burned per hour was almost exactly the saiL« 
in both, yet the economic vaporization was greater in the latter than in the former hx 

I line 40, — ufiiT | ^^'^ P®"" centum of the former. In these two cxprri- 

ments it will be observed that the ratio of lump to pulverized coal is reversed, lo 
experiment C the pulverized coal is 43.50 per centum of the aggregate consuiDe*!. 
leaving 56.50 per centum to be burned in the lump state ; while in experiment D th^ 
pulverized coal is 56.06 per centum of tbe aggregate consumed, leaving the lump-€t>jl 
43.94 per centum of that aggregate. The results of the experiments, however, do not 
warrant attributing the higher economic vaporization in experiment D to tbe higbc^' 
proportion which the pulverized bears to the lump-coal in that experiment ov*».r wh^t 
it does in experiment C. Experiment C was the first ma<ie, and experiment D «i.« 
the same, repeated, bnt burning a higher proportion of pulverized coal. And it vas 
repeated with very great care in the firing. In both experiments, C and D, about th« 
same proportion of air to combustible matter consumed was supplied, and a.H tbr 
temperature of the gases of combustion in the boiler-uptake only differed 19.7 degivrs 
Fahrenheit, the difference in the economic vaporization must be attributed to differ- 
ence in the firing. 

A very correct comparison can be made of the relative economic efficiency of iemi- 
bituminous coal burned wholly, in the lump state and partly in the lump and partU 
in the pulverized state, by means of the economic vaporization in experiment A, darici: 
which the coal was consumed in the lump state alone, and the mean economic vapor- 
ization in experiments C and D, during which the coal was consumed partly in cb« 
lump and partly in the pulverized state ; because in these three experiments tbe rar^ 
of combustion and the supply of air were almost exactly the same ; in fact, all the eoa- 
ditions were sensibly the same. 

Now, in experiment A, 11.113 pounds of lump-coal were consumed per boor per 
square foot of grate-surface, with 80.478 double strokes of the piston of the engiDr 
supplying air, the resulting vaporization per pound of the combustible portion of tbr 
coal being 10.124 pounds of water from the temperature of 212 degrees F«hreDbeit 
and under the atmospheric pressure. 

The mean rate of combustion in experiments C and C was f — ' i — - * | 

11.350 pounds of the combustible portion of the coal consumed per hour per sqnare 
foot of grate-surface, with /79.352-f 80.144^\ ^g ^^g ^^^Xyi^ strokes per minat« d 

the piston of the engine supplying air, the resulting vaporization per poand of tbe 
combustible portion of the coal being ^ 9619-f- 10.764_ \ lo.iggpoondsof water from 

the temperature of 212 degrees Fahrenheit and under the atmospheric pressure. 

The two economic results — namely, 10.124 and 10.192— are almost identical, and sbov 
that when semi-bituminous coal is burned at the same rate of combustion, with the aaoie 
pro rata air-admission, and under the same circumstances, it gives the same eoooomic 
vaporization, whether it be consumed wholly in the lump state, or partly in the limp 
and partly in the pulverized state, or wholly in the pulverized state. This equality of 
economic result is also proven by the fact of the equality of the temperature of tbe 
gases of combustion in the comparable experiments when leaving the boiler. la 
experiment A, burning lump-coal alone, this temperature was 383.30 decrees Fahren- 
heit, while the mean of the temperatures of the ^ases of combustion in the boiler- 
uptake during experiments C and D, during which partly lump-coal and parth 

(391 7 -I- 372 X 
T — ^= J 381.85 degrees Fabrenheit. 

This comparison is made, however, for the heating effects alone of the coal in tV 
two states, burned under the same circumstances, and is exclusive of the ooet in fnt\ 
of pulverizing the coal and of blowing the dust into the furnace. A correct oommer* 
cial comparison must include this cost, which is only incurred when the coal is osei 
in the pulverized state, because when it is used in the lump state it can be burued «^ 
rapidly with the natural draught as the pulverized coal can be with the artificu 
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draught obtained by the fan-blowers. The reason why the pnlverized coal cannot be 
consumed at a greater rate with the fan-blowers than the lump-coal can be consumed 
with the average draught given by the boiler-chimney is, that the former requires a cer- 
tain time for ignition and combustion, which is much longer than the latter requires, 
because the temperature to which the former is exposed above the bed of incandescent 
fuel on the grate-bars is much less than the temperature of that bod to which the lat- 
ter is exposed. 
The cost of the net horse-power in average practice may be taken at about 4 pounds 

of coal per hour. Now, the mean of experiments C and D gave ( "f" ~ =\ 

1.381 net horse- power developed by the engine in pulverizing the coal and in blowing 
the dust into the furnace, and in pumping the feed-water into the tank, which, at 4 
pounds of coal per hour per horse-power, is 5,524 pounds of coal per hour, or, as the 

coal consumed per hour was 66 pounds, (~ — ^ = 1 8.37 per centum of the total 

weight of coal burned. Consequently, the pulverized coal was commercially 8.37 per 
centum inferior to the lump-coal. 

In experiment A, during which Inmp-cnal was burned alone, there was required to 
drive the fan-blowers and to pump the feed-water 0.500 net horse-power, which, at 4 
pounds of coal per hour per horse-power, required 2.000 pounds of coal per hour to 
produce it, and, as the hourly consumption of coal during that experiment was 66 
pounds, there were consumed in producing the artificial draught and in pumping 

the feed-water f^ ^-QQ^ X 100 _ A 3 Qg ^^^ centum of the total weight of coal burned. 

I3educting this 3.06 per centum from the 8.17 per centum found in the immediately 
preceding paragraph, there remains 5.31 per centum of the total weight of coal con- 
«iimed applied to the pulverization of the coal alone. 

It must be distinctly understood that the results of these experiments are only for 
eemi-bituminous coal, and that no inferences drawn from them are warranted as regards 
other kinds of coal. The experiments were unfortunately terminated before trials of 
other kinds of coal could be made, but they were afterward resumed with another 
boiler, and extended to include anthracite as well as semi-bituminous coal. The results 
of these later experiments have been given in a preceding paper. 

The total weight of semi-bituminous coal consumed dnring these experiments was 
15,279 ponuds, of which 1,429 pounds, or 9.35 per centum, was refuse of ash, clinker, 
and soot. 

As the pound of the combustible portion of the semi-bituminous coal vaporized un- 

. der the same conditions the same weight of water whether the coal was burned in the 

lamp state alone, or partly in the lump and partly in the pnlverized state, the mean 

« results of the four experiments may be taken to give the performance of the boiler 

wtlFh semi-bituminous coal. These means are as follows : 

rNofftber of pounds of coal consumed per hour 79.578 

: Nti^nber of pounds of combustible consumed per hour 72.135 

. Number of pounds of coal consumed per hour per square foot of grate-surface. 15.080 
: Number of pounds of combustible consnmed per hour per square foot of grate- 
surface 13.670 

: Nu mbeiv of pounds of coal consu med per hour per square foot of heating-surface. 0.177 
. Number of pounds of combustible consnmed per hour per square foot of heat- 

iMg-flnr£ace 0.160 

Per centum of the coal in refiise of ash, clinker, and soot 9.35 

' Temperature, in degrees Fahrenheit, of the gases of combustion in the boiler- 
uptake 408. 

i Pounds of water vaporized under the atmospheric pressure and from the tem- 
perature of* 100 degrees Fahreubeit by 1 pound of coal 8.592 

I Pounds of water vaporized under the atmospheric pressure and from the tem- 
perature of 100 degrees Fahrenheit by 1 pound of combustible 9.478 

• Pounds of water vaporized under the atmospheric pressure and from the tem- 
perature of 212 degrees Fahrenheit by 1 pound of coal 9.596 

; Pounds of water vaporized under the atmospheric pressure and from the tem- 

. perature of 212 degrees Fahrenheit by 1 pound of combustible 10.586 

'Ratio of the water-heating (mean) to the grate-surface 85.222 to 1.000 

. Ratio of the grate^surface to the cross-area through the tubes, for draught .3.112 to 1.000 
Very respectfully, your obedient servant, 

B. F. ISHERWOOD, 
Chirf Engineer, U. 8, K, 
SKin'KMBKR 10, 1875. 

To Engineer-in-Chief Wm. W. W. Wood, 

U, S. I^aviff Chief of ike Bureau of Steam-Engineering ^ Navy Department, 
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B. 

New Yobk Navy-Yard, December 14, 1?C4. 

Sir : Id accordance with your order of the 4th nltimo, we have made a careful ei- 
perioieDtal examination of the propeller applied by Mr. N. A. Patterson, of Teonespcf, 
to the tug-boat Rocket, attached to the New York navy-yard, with the view of ascer- 
taining its propelling efficiency relatively to that of the regular screw with which cLtf 
Rocket was originally fitted. 

As wefure required by your order to set forth the economy of Mr. Pattersou^s pro- 
peller relatively to that of the regular screw, the ratios of their slips with eqnal poirrr 
expended, and our opinion whether or not Mr. Patterson's propeller should be adopted 
for screw-propulsion in preference to the screws heretofore used, together with «>cr 
reasons therefor, we have the honor to state that our results, experimental and in&:- 
ential, will be found embodied in the following 

REPORT. 

Before detailing the experiments with the competitive regular and Patterson scivv 
propellers, it is proper to give a description of the vessel and machinery with ^ hich tlHry 
were made, in order that it may be understood whether the experimental conditiou«, 
as regard magnitude and appropriateness, were such that their results can be acceptt^i 
for general application. 

HULL. 

The tug-boat Rocket, with which the competitive experiments with the regular sere t 
and with the Patterson screw were made, has an exceedingly sharp yacht-model, viih 
great dead-rise at the amidship cross-section. The keel is very much deeper at tb? 
stern-post than at the stem, having been carried down to give the screw as moch 
diameter as practicable. The hull is of wood, coppered, and without spars, and h«% 
the following dimensions : 

Extreme length over all 98 feet. 

Length on the water-line, from the forward edge of the rabbet of 

the stem to the after-side of the stern-post 84 feet 8 tncbt>. 

Extreme breadth on the water-line 18 feet 9 incht^ 

Draught of water from the bottom of the keel : 

Forward 5 feet 3 inches 

Mean 7 feet 3 inch<^ 

Aft 9 feet 3 inch**. 

Depth of keel amidship, below the lower edge of the rabbet 8 incb*^ 

Grei&test immersed transverse section 104.3 square f««:. 

Dfsplacement 155.6 toB*. 

Ratio of the greatest immersed transverse section to its circumscrib- 
ing parallelogram 0.845 to l.("*' 

Ratio of the displacement to its circHroscribiug parallelopipedon 0.520 to l.y** 

Ratio of the length to the breadth, on the water-line 4.516 to 1.0<^ 

ENGINE. 

There is one non-condensing vertical direct-acting engine, with the axis of iu cf.- 
inder perpendicular above the axis of the screw-shaft. The cylinder, has hot occ 
valve, which is a three-ported slide equilibrated on the back by Adams's arracir^ 
ment, and worked bv the Stephenson link, with two eccentrics. This valve eau off 
the steam at 0.841 of the stroke of the piston from the commencement, b^ lap on tb« 
steam side, and commences to cushion, or compress the steam in the cylinder, by ex- 
haust-lap when the piston is at 0. 15 of its stroke from the end. The feed-pump mad 
bilge-pump are worked from the main cross-head, which moves between vertical 
guides. The sides of the cylinder are felted and lagged, but its ends and the valve- 
chest are uncovered. The steam-pipe is felted. The cylinder is placed above the sp«r> 
deck, in an engine-house of light joiuery, well ventilated. Fresh feed-water is nscd. 
carried in a tank, and, before being pumped into the boiler, has its temperature raiirU 
by the exhanst-steam, in a heater. The following are the principal dimensions of tbc- 
engine : 

Number of cylinders - 1 

Diameter of the cylinder 25i inches. 

Diameter of the piston-rod 3| inches. 

Stroke of the piston 24| inches. 

Net area of the piston, after deducting area of piston-rod 491.;^23 square inches 

Space-displacement of the piston, per stroke 7 07^/7 cubic feet. 

Space in clearance and steam-passage at one end of the cylinder 0.3273 cnbio foot. 

Area of the steam-port 31.5 square incluaft. 

Diameter of crank-pin Journal 5| inches. 

Length of crank*pin journal 6 inches. 
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Tbere is one boiler forward of the engine, and it is of the lower-flne and npper-re- 
nrn horizontal tabo type, with large steam-drams, and considerable superheating 
lurfoce. The shell and its drums are thoroughly covered with felt, and the draught is 
'orced by exhausting the steam into the chimney. 

The front portion of the shell contains the furnaces, uptake, and nearly half the4eugtb 
»f the tubes ; it is rectangular in plan and semi-cylindrical on top ; 7 feet 3^ inches wide, 7 
eet 9| inches long, and 8 feet 3 inches high. The back portion of the shell is a flat- 
inded cylinder 7 feet 3^ inches in diameter, and 7 feet i inch in length ; it-s top Is a 
lorizontal extension of the semi-cylindrical part of tne front portion. The total 
ongth of the boiler is 14 feet 10 inches. 

There are two furnaces with vertical 6ides and elliptical crowns. Each furnace is 3 
eet wide and 7 feet long in the clear, of which length the grates occupy 5 feet 9 inches, 
he remainder being occupied by a cast-iron bridge-wall, with ends perforated by small 
loles for the admission and distribution of air to the hot gases of the fuel. The crown 
»f the furnace at the front is 3 feet 4 inches above the level of the grate, and at the 
»ack 3 ieet 7 inches. The opening tor the furnace-door is 16 inches square, and the 
loor is perforated with small holes for the admission and distribution of air to the hot 
^ases of the fuel. The flat water-spaces at the front and back of the furnaces are 4f 
nches wide, including thicknesses of metal ; and the flat water-space between the fur- 
laces is 6 inches wide,' including thicknesses of metal. The ash-pit is a cast-iron pan 
>laced beneath the front portion of the shell and kept filled with water. 

From each furnace there extend to the back smoke-connection three lower horizontal 
lues of 5 feet 2 inches length. One is 9 inches in internal diameter, one 15 inches, 
,nd one 20 inches. The least water-space between the flues is 3 inches. 

The back smoke-connection is in common for both furnaces. Its top is flat, and its 
lottom and sides are concentric with the circular shell, and 3^ inches distant, including 
bicknesses of metal. The length of the connection, lengthwise the boiler, is 22^ inches 
n the clear. The thickness of the flat water-space between the back of the connection 
.nd the, end of the shell is 4f inches, including thicknesses of metal. A circular manhole 
»f 16 inches diameter in the end of the shell, gives admission to the connection for olean- 
ng and repairs. 

5>om the back smoke-connection to the uptake there extend three rows of horizon- 
al iron tubes. The two lower rows contain 13 tubes each, and the upper row 11 tubes, 
naking 37 tubes in all. The extreme length of all the tubes is 10 feet. Those of the 
ower row are 4^ inches outside diameter; those of the upper row are 4 inches outside 
liaraeter; and of those of the center row four are 4 inches diameter and nine are 4^ 
Dches outside diameter. All the tubes are expanded in their plates. 

The uptake in rectangular in form, having a flat top and bottom, while the aides are 
loncentric with the circular shell. It is 30| inches Iqng in the clear, lengthwise the 
toiler. Id inches high, and is in common for all the tubes. Its entire front is occupied 
>y a hinged door, for sweeping the tubes. 

The chimney rises vertically from the center of the top of the uptake. It is 26 inches 
Q intier diameter, and 27 feet in height above the level of the grates. 

Above the top of the shell and surrounding the cbimney is a cylindrical steam-snper- 
leater, 3 feet in outride height and 3 feet 9 inches in outside diameter. The distance 
rom the top of the shell to the bottom of the superheater is 1 foot. 

Upon the top of the shell and at the center of its length is a oyliodrical steam-drum 
f 4 feet outside diameter and 4 feet height above the top of the shell. 

The following are the principal dimensions and proportions' of the boiler : 

iXtreme length of the boiler 14 feet 10 inches. 

Ixtreme breadth of the boiler 7 feet 3^ inches. 

extreme height of the boiler, exclusive of steam-drum and ash- 
pan 8 feet 3 inches. 

Ixtreme height of the boiler, inclusive of steam-drum and ash- 
pan 13 feet. 

fnmber of fnmaces 2 

Vidth of furnace 3 feet. 

length of grate-surface 5 feet 9 inches. 

ggregate area of grate-surface 34.5 square feet. 

f umber of lower flues 6 

length of lower flues 5 feet 2 inches. 

fumber of tubes 37 

^ngth of tubes 10 feet. 

>ntside diameter of tubes 4 and 4f inches. 

>iameter of chimney 2 feet 2 inches. 

[eight of chimney above level of grates 27 feet. 

tram-room in boiler-shell 85. 5 cubic feet. 
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Steam-room in superheater 19.0 cubic feet. 

Steam-room in steam-drum 50.5 cubic feel. 

Total steam-room 155.0 cubic feet. 

Cross-area of the lower flues 7.701 square feet 

Cross-area of the tubes 2.333 square ftet. 

CrosR-peaof the chimney 4.700 square feet. 

Heating-surface in the furnaces 164. 000 square feet. 

Heating-surface in the Igwer flues 119. 000 square feet. 

Heating-surface i n the back smoke-connection 63. 000 square feet. 

Heating-surface in the tubes 280.772 square fe«t, 

Heatiug-Burface in the uptake 46. 228 square feet 

Aggregate water-heating surface 673.000 square feet 

Steam-superheating surface in the boiler-shell and in the super- 
heater 28.000 square fert 

Ratio of the water-heating to the grate surface 19.507 to 1. 000. 

Ratio of the steam -superheating to the grate surface 0. 811 to 1. 000. 

Ratio of the grate-surface to the cross-area of the flues 4. 480 to 1. OOU. 

Ratio of the grate-surface to the cross-area of the tubes 14. 788 to 1. 000. 

Ratio of the grate-surface to the cross-area of the chimney 7. 340 to 1. 000. 

REGULAR SCREW. 

The regular screw is of cast iron, and has a uniform pitch. The edges of its bladc^^. 
when viewed in projection on a plane parallel with the axis, are parallel to each other, 
and are at right angles to the asis. The thickness of the blade Just above the fiUa 
joining it to the hub is 4 inches. 

Diameter of the screw 7 feet 3 inchra. 

Diameter of the hub 1 foot 3 inches. 

Number of blades 4. 

Pitch of the screw 14 feet. 

Length of the screw in the direction of the axis 2 feet. 

Fraction used of the pitch ^ 

Helicoidal area of the screw 32.332 square f<«: 

Projected area of the screw on a plane at right angles to the axis.. . 22. 890 square feec* 

PATTERSON SCREW. 

The screw, which for distinction will be designated the Patterson screw, is of cast ins. 
and has the same diameter, and the same diameter of hub, as the competitive rei^uUr 
screw above described ; but its generatrix, instead of being a straight line, as in the case 
of that screw, is straight for onlv 2^ feet of its total lengUiof 3| &t, (the radius of tlw 
screw,) the remaining length of H foot, or 31 per centum, having so rapid a curratvi^ 
that the outer end of the generatrix, that is, the end at the periphery of the screw, rises 
7 inches above the straight part, which gives a concave surface to the outer li/oac 
measured radially, of the propelling snrmce of the blade. The forward ed^ of tb« 
blade is perpendicular to the axis, and the propelling-surface of the blade for a length 
of 24 inches, measured in the direction of the axis, has a nniform pitch of 14 feet 
From this point the pitch expands gradually, but very rapidly, to the after edge <A 
the blade, a distance of 8 inches, measured in the direction of the axis ; the mean pitd 
of this 8-inches-long pai;t being 24 feet, makes the mean pitch of the entire aeiew ia 
function of surface 16)- feet. The propelling-surface at the after outer aug^le of tht 
blade being formed by the mitering of the curved part of the generatrix and thecorred 
part of the directrix, has a dishing or spoon form. The after edge of the blade for If 
foot from the periphery of the screw is parallel with the forward edge, and is perpefi- 
dicular to the axis ; from this point it tapers forward and joins the hub at the max 
point as the regular sorew. 

From this description it will be seen that the Patterson screw is exactly the saaif 
as the regular competitive screw for two-thirds of its length, with 31 per centum of iu 
generatrix from the outer extremity curved up 7 inches, and havingtbe remainiug one- 
third of its length made with a rapidly-increasing pitch, the mitering of the tv.^ 
cnn'^es at the outer after angle of the blade giving the propelling-surface there * 
spoon -like concave form. 

The thickness of the blade just above the fillet joining it to the hub is 4 inebeft. 
The weight of the screw is 3,3^)8 pounds. 

The following are the principal.dimensions : 

Diameter of the screw 7 feet 3 iocbt^ 

Diameter of the hub 1 foot 3 incbei. 

Number of blades 4. 

Mean pitch of the screw 16 feet 6 inc]:«i> 

Length of the screw in the direction of the axis on the hub 2 feet. 
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Length of the screw in the direction of the axis at the radius of 22^ 

inches 2 feet 8 inches. 

r^ugth of the screw in the direction of the axis at the periphery.... 2 feet 8 inches . 

Fraction nsed of the mean pitch in function of snrfaoe fths. 

Flelicoidal area of the screw 39.654 sq. feet. 

Projected area of the screw on a plane at right angles to the axis 26.931 sq. feet. 

MANNER OF MAKING THE COMPBTITIVB TRIAIS, 

Dnring the competitive trials made with the two screws above described, the vessel 
eras kept at the same draught of water, was run over the same bases the same num- 
ber of times, and the same method of observation was employed. 

Two bases were used, one on the right and the other on the left bank of the Hudson 
River, both being perfectly straight and a few miles above New York City. The 
Srst had its lower extremity at Pleasant Valley Dock, about half a mile below Fort 
Lee, and its upper extremity at Englewood Dock ; its length, carefully measnted on 
the large Coast-Survey chart, is 17,914 feet. The last had its lower extremity at the 
lock on the northern bank of the Spuyten Duyvil Creek, and its upper extremity at 
the large dock of the southern suburb of the city of Yonkers ; its length, carefully 
iieasnred on the large Coast-Survey chart, is 18,850 feet. Six runs were made over 
3ach base, three in one direction and three in the other, making in the aggregate 
l;welve runs, six in each direction. 

During these runs the steam-pressure in the boiler and the position of the throttle- 
ralve were kept uniform, and the vessel's course a straight line. The indicator-dia- 
grams wore taken as rapidly as possible by an expert assistant, so as to make them 
jearly continuous, and they averaged one i>er minute. The gross effective indicated 
)ressure given in the following table, containing the results of the competitive trials, 
s the mean of all the diagrams taken in the respective cases. The time was accn- 
-ately noted by two observers when the vessel passed the ranging-marks at each end of 
the base, while a third observer took the number on the counter. After jiassing the 
ranges the vessel was kept under the same conditions during her turnings, and suffi- 
cient space was taken to bring her up to the first marks at her regular speed. The 
:rials at the first base were made in August, 1874, and at the last base in the November 
bllowing. 

At the first base there was first made the trial of the regnlar screw, that being already 
ittached to the vessel. The bottom of the latter was somewhat foul, as she had not been 
locked for some time, and this operated, in the comparison, against the regnlar screw, 
IS when the vessel was docked to put on the Patterson screw the bottom was cleaned. 
I3at at the last base there was first made the trial of the Patterson screw, the bottom 
)f the vessel being somewhat foul by the intervening throe months' exposure. After 
:bat trial the vessel was docked to put on the regnlar screw, and the bottom was 
cleaned at the same time. By taking the mean, therefore, of the trials at both bases, 
:be effect of the fouling of the vessel's bottom is equalized for both screws. 

The vessel's speed, uninfluenced by wind or current, was obtained as follows : The 
:peed in geographical miles of 6,086 feet per hour was calculated by the time and dis- 
ance for each single run without regard to the tide; then the mean of the means of 
•very consecutive two runs was accepted for the true speed dnring the trial in water 
itill'and smooth. In the comparison of the economic results from the two screws the 
;nbe of this speed is taken as the measure of the effect produced by the net power de- 
r'eloped by the engine in the respective cases. 

Tlie net power is taken as the measnre of the cost of the effect produced, and not 
lie gross effective power; the net power being the remainder of the gross effective 
ndicated power after deduction of the power required to work the engine, per «e, and 
he propriety of employing it for the purpose of the comparison becomes evident when 
he fact is considered that the friction or resistance to motion of the engine, per 8€, 
iiust be overcome before any power can be applied to the screw. The not power is 
(leiitical with the dynamometrical power, and was calculated for each run, the mean 
)eing taken for the true net horses-power developed by the engine when the vessel was 
iropelled at the speed as above determined. 

The force and direction of the wind and the state of the water was the same in both 
competitive trials, and their results may be briefly summarized by stating that the 
egnlar screw had a slip of 16.64 per centum and an economic propelling efficiency rop- 

(8.84043 \ 
J—. 4(j()2'= 14.472743, while the Patterson screw had a slip of 24.69 per 

— |- ' _ I 4.032736; 

ind, as the numbers 4.472743 and 4.032730 compare as 1.0000 to 0.9017, the Patterson 
screw was lOi per centum less efficient than the regular screw. 

18 N 
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Table containing the results of the competitive trials in the Hudson JRiver of the United SUie* 
tug-hoat Rocket toith the regular screto-propeller and mth the propeller Jurmsk4Bd by Mr. y, 
J, Patterson, 



C forward 

TeHflerB drsaght of water, in feet and inches, < mean 

Caft , 

Kind of breezo 

Direction of breeze 

State of the water 

Mean grom effective pressare on piston, in pounds per square incli . 

Mean net pressure on the piston, in pounds per square inch 

Mean number of double Htrokes of piston made per minute , 

Gross effective horses-power developed by the engine 

Net horsee-power de v eloped by the engine 

Speed of the vessel per hour in geographical miles of 6,086 feet .... 

Slip of the screw in per centum of its speed 

Relative economic efficiency of the screws 



k 


II 


e c 


it 


sl.- 


K, 


5?= 


&- 


£'" 


53 


5 3 


7 3 


: 3 


9 3 


S 2 


Gentle .. 


Gentle. 


Abeam.. 


Abeaa. 


Smooth . 


SmoMk 


34.57 


3b 33 


352.57 


36.35 


76.8350 


71.35.Y 


163.9545 


16e.*9- 


154.4693 


IflC Hit 


8.8404 


Jr. ^4^t 


16.64 


94.'. 


1.0000 


0. .i.I-r 



DISTRIBUTION OF THE POWER. 

The distribatioD of the power with the two screws during the preceding competi- 
tive trials has been calculated by allowing, first, for the pressure required to work tbc 
engine, per se, 2 pounds per square inch of piston, and deducting the horses-power due 
to this pressure from the gross efifective indicated horssc-power developed by the eogii^. 
the remainder is the net horses-power applied to the screw-shaft. Then, from this lat- 
ter power is deducted the horses-power absorbed by the friction of the load, caleulacoi 
from Morions co-efficient of 7^ per centum ; and also the horses-power expended in osei- 
coming the cohesive resistance of the water by the screw-blades, calcalat«d for xm 
value of 0.45 pound per square foot of helicoidal surface moving in its helical path 
with the velocity of 10 feet per second. The remainder is the horses-power expended 
in the slip of the screw and in the propulsion of the hull, and is divided between them 
in the proportion of the slip to unity minus the slip. 





Regular screw. 


Pattervoa screw. 


Gross effective borses-power developed by the engine 


163.9545 
9.4853 


PercenU 


Honet'pomer\ Ptr eft 
168L«U88 


Power required to work the engine per »t 




8.6088 






Net DOwer aoolied to the 8crew«shaft. ............... 


154. 4692 


loaoo 


ISOl 1009 1 KC' -I 






Power absorbed by the friction of the load 


11.5852 

11.4000 
21.8789 
109.6051 


7.50 

7.38 
14.16 
7a 96 




Power expanded in overcoming the resistance of the water 


12^07*9 T '** 


Power expended in the slip of the screw 


33.5627 9 ^ 


Power exoended in the nronulsion of the vessel .>......■... 


102.4347 62.^ 




Totals 


154.4692 


100.00 


16a 1009 , 1« ■ 





THRUST OF THE SCREWS. 

The thrust of the two screws during the competitive trials can be easily calcolativ 
from the above "distribution of the power" in the following manner, nainelv: T^f 
horses-power expended in the propulsion of tbe vessel, being converted into fbot-poaci^ 
by its multiplication by 33,000, and then divided by the speed of the vessel in feet j>fs 
minute, gives the thrust of the screw in pounds. 

These calculations having been made, show the thrust of the regular screw to ha^r 
been 4,033.59 pounds, and that of the Patterson screw 3,855.81 pounds. 

Comparative resistances of the regular screw and of the Patterson screw when going At: 
and when backing, with the vessel stationary at the wharf. 

Experiments on the resistances of the screws whbn going ahead and when Vacii ^ 
were made with the vessel secured to tbe navy-yard wharf, the influence of tbe vc* 
being inappreciable. 
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Tbe engine was first operated ahead antil in aniform action, when twenty indicator 
liagrains were taken as rapidly as possible, the number of revolutions made by the 
icrew during the time of taking the diagrams being ascertained from the connt<er. 
Tbe engine was then reversed and tbe same process repeated. About sixteen minutes 
R'ere occupied in each case, and the results were as follows : 

FOR THK REGULAR SCREW. 

In going ahead with the regular screw, 56.4375 revolutions were made per minute, 
^ith a gross effective indicated pressure of 43.57 pounds per square inch of piston, or 
i net pressure of 41.57 pounds ; and in backing 61.0625 revolutions were made, with a 
^ross effective indicated pressure of 44.54 pounds per square inch of piston, or a net 
iressnre of 42.54 pounds. As the revolutions of the screw are as the square roots of 
;he net pressures on the piston, if this pressure in going ahead had been the same as 
11 backing, the revolutions in going ahead would have been 57.0922 per minute. 
Consequently, with equal net pressures upon the piston, tbe regular screw made 

I -'' ()<h>i ~ / ^'^^ ^^ centum more revolutions when backing than when going ahead. 

FOR THE PATTERSON SCREW. 

In going ahead, with the Patterson screw, 61.7000 revolutions were made per min- 
ite, with a gross effective indicated pressure of 44.29 pounds per square inch of piston, 
>r a net pressure of 42.29 pounds; and in backing 67.6160 revolutions were made, with 
I gross effective indicated pressure of 44.38 pounds per square inch of piston, or a net 
pressure of 42.38 pounds. The net pressures in these cases being almost exactly the 

jame, the Patterson screw madei ! \ , -,= I 9.59 per centum more revolutions when 
' V.tJA''^wO J 

jacking than when going ahead with equal net pressures. 

Tbe regular screw was, therefore, much more efficient in backing than the Patterson 

jcrew. 

Relation between the net pressures on the piston required to give the screw the same number of 
revolutions per minute when the vessel is held stationary to the wharf and when it is freely 
under way, 

Tbe preceding data enable a determination to be made, for each screw, of the relation 
between tbe net pressures on the piston required to give the screw the same number 
)f revolutions per minute when the vessel is held stationary to the wharf and when 
reely under way. And, first, 

FOR THE REGULAR SCREW. 

When the vessel was stationary at the wharf, the regular screw made in going ahead 
»6.4375 revolutions per minute with a net pressure on the piston of 41.57 pounds per 
tqnare inch, and when steaming freely, having the same immersion, it made 76.8350 
evolutions per minute, with the net pressure of 32.57 pounds per square inch of piston. 
Vow, as the net pressures are, ceteris paribus, as the squares of the number of revolu- 
ions made in a given time by the screw, this pressure for 56.4375 revolutions per min- 
ite would be (76.83503: 32.57:: 56.4375'^:) 17.57 pounds per square inch of piston, 
leuce it appears that, revolution for revolution, there were required when the vessel 

/ 41.57 \ 
vas stationary at the wharf f y, ^^ = J 136.60 per centum more pressure to turn the 

egular screw than when the vessel was freely under way. 

Again, as the number of revolutions made by tbe screw per minute is, ceteris paribus, 
in the square roots of tbe net pressures on the piston, the 76.8.350 revolutions made 
;%'ith tbe net pressure of 32.57 pounds per square inch when the vessel was freelv 
.iiider way, would become, with the net pressure of 41.57 pounds per square incn 
\/ 32.57 : 76.8350 : : •{/ 41.57 :) 86.8041 revolutions per minute ; and, as this net pressure 
)f 41.57 pounds gave the screw 56.4375 revolutions per miuute when the vessel was sta- 
iooary at the wharf, it follows that with equal net pressures on the piston the regular 

i—— — = J 53.81 per centum more revolutions in the same time 
O0.4.34O / * 

vhen tbe vessel is steaming freely than when it is held stationary at the wharf. 

FOR THE PATTERSON SCREW. 

When the vessel was stationary at the wharf the Patterson screw made, in going 
ihead, 61.7000 revolutions per minute with a net pressure on the piston of 42.29 pounds 
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per Bqnare inch, and when steaming freely, having the same immersion, it made 
71.3550 revolntions per minnte with the net pressure of 36.35 pounds per sqaare inch ot 
piston. Now, as the net pressnres are, ceteris paribuSj as the squares of the namber of 
revolutions made in a given time by the screw, this pressure for &1.7000 revolatioas 
per minute would be (< 1.3550« : 36.35 : : 61.7000* :) 27.1H pounds per square inch of pis- 
ton. Hence it appears that, revolution for revolution, there were required when tlie 

(36 35 \ 
-^^= J 33.74 per centum more pressore to torn 

the Patterson screw than wheu the vessel was freely under way. 

Again, as the number of revolutions made by the screw per minute is. eeier^ parihiu, 
as the square root« of the net pressures on the piston, the 71.3550 revolntioas made 
with the net pressure of 36.35 pounds per square inch when the veasel was fttcij 
under way, would become with the net pressure of 42J29 pounds per aqnare iDch 
(-1/36.35 : 71.3550 :: ^ 42.29 :) 76.9646 revolutions per minute: and, aa this net pres- 
iire of 42.29 pounds gave the screw 61.7000 revolutions when the vessel was stationary 
at the wharf, it follows that» with equal net pressures on the piston, the Patteisoo 

flcrew will make f «^'2^= j 24.74 per centum more reyolutions in the same time 

\ 61.7000 J 
when the vessel is steaming treely than when it is held stationary at the wharf. 

Performance of the machinery of the United States tua-hoat Roeket, in smooth water, wiW 

the regular screw. 

Advantage was taken of the opportunity afforded by the preceding experiments to 
ascertain the performance of the machinery of the Rocket with the regular screw, and 
burning anthracite in the furnaces. 

For this purpose the vessel was run during seven consecutive honrs with an 
unchanged throttle- valve and uniform steam-pressure in the boiler; the aQthracite 
consumed and the refuse from it being carefully weighed. Indicator-diagrams were 
taken at intervals of about two minutes, and from the average of all of them the cylic- 
der-pressures are ascertained. The speed of the vessel is computed from the namber if 
revolutions made by the screw per minute, its pitch of 14 feet, and its slip of 16.64 per 
centum, as determined by its trials over the measured base. 

The throttle- valve was kept considerably closed, so as to preclude any possibility ot 
foaming or priming in the boiler. The anthracite was of average quality, and in tbe 
condition it was delivered by the contractor. The blast in the chimney was constantlT 
used, and rt^gulated from time to time so as to maintain tbe steam-pressure with almost 
perfect uniformity. There was no heating of journals or any other derangement of tbe 
machinery. 

The revolutions made by the screw were registered by a counter. The feed-wati' 
was fresh and carried in a tank, whence it passed to a heater where its temperature 
was raised to 130 degrees Fahrenheit by the exhaust steam before it was pamped iu;o 
the boiler. 



VESSEL. 

i forward, 
mean . . . 
aft 

Area of the venMerti neatest Immerfled traniTeme section, in square fe«t 

Displacement of the vewel, in tona • - 

ENGINE. 



9 J 



•1 

ft'. 
Maeh c:< >- i 



Number of double Btrol«e« of engine's piston made perminute .-. 

Steuni-pretitiure In boiler, In poundM per square inch, above the atmosphere 

Throttle-valve • •- 

Fraction of the Btroke of the piston completed when the kteam was cut on 

Ueigbtof the barometer, in inches of mercury .^.^; 

TEMPERATURE. 

Temperature, in degrees Fahrenheit, of the atmosphere f,- 

Temperatnre, in degrees Fahreuheit, of the river-water i f^_ 

Temperature, in degrees Fahrenheit, of the feed-water j;^, 



COMBUSTIBLE. 



2 «L 



PoundH of anthracite consumed per hour 

PoundHof refune per hour from the anthracite 

Pounds of combuhtible consumed per hour , j*^ 

Per centum of the anthracite in refuse j-' 

Pounds of anthracite consumed per hour per square foot of grate-surface ^^| y. 

PoundM of anthracite consumed per hour per square foot of heating-surface ■ .< 

Pounds of combustible consumed per hour per squar« foot of grate-snrfaee * ^-.; 

Pounds of combustible consumed per bour per square foot of heating-surfisce ....' • .> 
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SPEKD. 

Speed of the vouel per hour In geographical miles of 6,086 feet 

Slip of the screw in per centum of it4 speed 

8TEAM-PRESSURBS IN CYLINDER, PER INDICATOR. 

In pounds per square inch above xero at commencement of stroke of piston , 

In pounds per square Inch above zero at point of cutting off the steam 

In pounds per square inch above zero at end of stroke of piston 

In pounds per square inch above zero against the piston during its stroke 

Moan groMs effective pressure on piston, in pounds, per square inch 

Mean total pressure on piston, in pounds, per square Inch 

Mean net pressure on piston, in pounds, per square inch 

POWER. 
Absolute : 

Gross effective horses 'power developed by the engine 

Total horses-power developed by the engine 

Net horses-power developed by the engine 

Economic : 

Pound; of anthracite consumed per hour per gross effective horae-power 

Pounds of anthracite consumed per hour per total horse-power 

Pounds of anthracite consumed per hour per net horse-power , 

Pounds of combustible consumed per hour per gross effective horse- power 

Pounds of combustible consumed per hour per total hnrte-^wer 

Pounds of combustible consumed per hour per net horae-power , 

CONDENSATION. 

Pounds of steam discharged per hour from the cylinder into the atmosphere, calculated from 
the prewureof the steam at the end of the stroke of the piston 

Pounds of steam condensed per hour in boiler and cylinder to ftimish the heat transmuted 
into the total power developed by the engine 

Sum of the above two quantities 



8.514 
16.64 



64.82 
51.00 
42.00 
21.75 
33.85 
54.00 
30.25 



147.308 
246.655 
13ai73 

8.681 
&149 
9.191 
7. 1.S5 
4.273 
7.685 



704.672 



7543.530 



CONCLUSIONS. 

As tbe foregoing experiments were made for the pnrpose of ascertainiDg whether a 
t^ert-ain propeller, supposed to be the subject of a valid patent, had snfficient sape- 
riority over the regular screw in nse in the Navy to warrant its adoption in place of 
tbe latter, the necensity arises to investigate the iiatnre of the alleged patent, and to 
determine whether it was valid, and if so, whether it was or was not embodied In the 
propeller fnmished by the patentee and experimented with. For, if the patent be not 
valid, (and the mere granting of it by the Patent-Office is no proof of validity,) or if 
it be not embodied in the propeller actually experimented with, then, whatever merit 
the latter may possess, its use is free to all, and the Navy Department may employ it 
at discretion, without payment of royalty or fee. 

Two patents have been issued to Mr. N. A. Patterson, of Tennessee, for improve- 
ments in screw-propellers. The first, numbered 135,149, and dated January 21, 1873, 
is for a conoidal blade with a circular periphery and a small, pointed teat-like exten- 
sion, the blade being placed at an angle with the shaft to which it is connected by a 
radial arm. It is simply a dish or saucer, with a small piece of the rim broken out, 
placed at an angle with the shaft and attached radially to the same by an arm. Ab 
the propeller fnmished by the patentee and applied to the Rocket had not a single 
feature in common with this, any further consideration of the first patent is unnecea- 
eary. 

The second patent, which is nnmbered 142,269, and dated August 26, 1873, is, as de- 
scribed therein, for a '* helicoidal propeller-blade having a concave face with a curva- 
ture of equal or nearly equal radins in each direction from a point at or near the for- 
ward or cutting edge.'^ And again, for ** a concavo-convex propeller-blade, a portion 
of whose concave surface has a curvature of equal or nearly eqnal radius in an inward » 
ontward, and rearward direction from a point at or near the forward or cutting edge.'' 
These two citations are the daims allowed by the Patent-Office, and constitute the en- 
tire patent. A propelling surface constructed in accordance with them would not be 
helicoidal, as stated in the patent, but conoidal, the apex of the conoid being the 
" point at or near the forward or cutting edge" of the blade. It would form a pro- 
peller whose pitch would be different at every point of the blade, both radially and 
in the direction of the axis, and whose generatrix would be cnrved with a dilierent 
curvature at every point of tbe blade. This is the sole novel feature of Mr. Patterson's 
propeller, and the only one patented by him, namely, that the surface of the blade ia 
a segment of a conoid whose apex is at or near the forward edge of the blade, making. 
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in fact, each blade half a conoid. The only difference from his previous pateDt is ii 
the location of the apex of the conoid at the forward edge of the blade inst^^ of it 
its center, and in the outline given to the blade, which is not restricted to a circle to 
before. 

Now, the screw furnished by Mr. Patterson and applied to the Rocket was sot 
made in accordance with either of his patents. On the contrary, he has no patent ki 
it, or for any part of it ; nor does it contain a single feature not previously well knoim 
and largely employed. It is simply a helicoid, the outer 31 per centum of the lenpk 
of whose generatrix is curved, the remaining 69 per centum being straig^ht ; and t&e 
after 25 per centum of the length of whose directrix is curved, the remaininj^ 75 per 
centum being straight. These features of a generatrix and a directrix curved, in who;? 
or in part', date from the earliest adaptations of the helicoid as a submerged propeller : 
and they have neither superiority nor inferiority over the straight generatrix and lii- 
rectrix of the regular screw — that is to say, provided the diameter, number of blades 
length, and mean pitch of helicoids be the same^ they will give identical propelling re- 
sults, whether their generatrices and directrices be straight or curved. Tbia is a re- 
sult which, though of abundant experimental demonstration, might have been ea^ilj 
inferred when it is understood that water is displaced vertically by the screw, and Dc't 
horizontally, a misconception of which fact has been the fruitful parent of many d^ 
vices for remedying a purely imaginary defect by the application of a physical property 
of water having no existence in nature. 

Under the actual conditions of the experiments, and with tbe proportions posseiscd 
by the two competitive screws, the so-called Patterson screw gave, as has been shoirB, 
an ecouomic propelling efficiency 10^ per centum less than that of the regular scrp-w. 
This inferiority is due solely to its greater slip, and its greater slip is due solely to \u^ 
greater mean pitch. Had the mean pitch and the lengtn of the Patterson screw be«>a 
the same as that of its competing regular screw, the economic propelling effects wooli 
have been the same. Even the regular screw might have had its economic propellicg 
efficiency increased considerably by lessening both its pitch and its length ; the diam- 
eter being limited by the dimensions of the vessel, and, therefore, not admittinc! of 
increase. Tbe backing efficiency of the Patterson screw, relatively to its propeliin^; 
efficiency, is much less than the backing efficiency of the regular screw, relatively to 
its propelling efficiency. 

In conclusion, we reply categorically to the questions of your order of the 4th nltimo, 
as follows, namely : 

1st. The economy of Mr. Patterson's propeller, relatively to that of the regular 
screw, is 10^ per centum less, the economic efficiency of the regular screw being takec 
for unity. In backing, the efficiency of Mr. Patterson's screw is greatly less than tha: 
of the regular screw. 

2d. The slip of the regular screw is 16.64 per centum ; that of Mr. Patterson^s scrw 
is 24.69 ner centum. 

3d. wis are of opinion that Mr. Patterson's propeller should not be adopted for sere* 
propulsion in prelerence to the screws heretofore used. 

4th. The reasons for the above opinions, experimental and inferential, are contaio«^ 
in the data of the competitive trials and in the calculated resulta therefrom, given i:: 
extenso in the body of this report. 

All of which is respectfully submitted by, sir, your obedient servants, 

B. F. ISHERWOOD, 
GEO. 8EWEL.L. 
ROBERT DANBY, 
Chief Enffineertf United Staff AWrf. 

Vioe-Admiral S. C. Rowan, U. S. N, 

Commanding New York Navy-Yard and Station, 



No. 10.— BUREAU OF CONSTRUCTION AND REPAIR 

Navy Department, 
Bureau of Construction and Repair, 

November 15, 1876. 

Sir : In compliauce with joiir iustructions, I have the honor to for- 
ward herewith a report of the transactions coming nnder tbe cognizance 
of the Bareau of Construction and Repair during the past year, to- 
gether with the estimates for appropriations required for the fiscal year 
ending the 30th day of June, 1878. 
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Estimate. A is for the pay of employes attached to this bureau, as 
authorized by acts of Congress. 

Estimate B is for the necessary preservation of vessels on the stocks 
And in ordinary ; purchase of materials and stores of all kinds ; labor 
in navy-yards and on foreign stations ; preservation of materials ; pur* 
3hase and repair of tools ; wear, tear, and repair of vessels afloat, and 
general maintenance of the Navy ; incidental expenses, advertising, and 
foreign postages ; and for completing and making entirely ready for sea 
the five (5) double-turreted iron-clads, already in hand, and in process of 
complete repair. 

The appropriation for the protection of live-oak timber, asked for in 
the estimates for the fiscal year ending the 30th day of June, 1877, was 
not made by Congress, consequently the timber-agents were discharged 
when the appropriation made for that purpose was exhausted. Under 
the impression that Congress does not deem it necessary to employ agents 
to look after and take care of the live-oak timber belonging to the 
Government, no estimate has been made for that purpose. 

Kepairs have been made upon the following vessels during the past 
year, viz : 



Enterprise, 


Hartford, 


Hartford, 


Kanger, 


Intrepid, 


Huron, 


AdaiDS, 


Mayflower, 


Juniata, 


Caiiiauche, 


Minnesota, 


Lehigh, 


Wabaab, 


Phlox, 


Marion, 


Wachusett, 


Powhatan, 


TuBcarora, 


Alert, 


Plymouth, 


Tennessee, 


Colorado, 


Sbawmnt, 


Mouocacy, 


Aaipbitrit-o, 


Supply, 


Ashuelot, 


MiantoDoraob, 


Swatara, 


Saco, 


Terror, 


Trenton, 


Omaha, 


Puritan, 


Vandalia, 


Sea Weed, 


Essex, 


Antietaui, 


Ajax, 


Monad Dock, 


Burlington, 


Fortune, 


Quinuebang, 


Constitution, 


Mahopac, 


Constitution, 


Monongahela, 


Manhattan, 


Huron, 


Montauk, 


Ossipee, 


Cohasset, 


Nantucket, 


Bose, 


Leydeu, 


New Hampshire, 


Saugus, 


Obio, 


Passaic, 


Swatara, 


Ossipee, 


Pinta, 


Independence, 


Plymouth, 


Powhatan, 


Lackawanna, 


Swatara, 


Jean Sands, 


Pensacola, 


Vandalia, 


Despatch, 


Portsmouth, 


Glance, 
Mayflower, 


Supply, 
Tallapoosa, 


Benioia, 
Saco, 


Qiiinnebauj;, 


Wyoming, 




Kanfrer, 


Adams, 


Yantic, 


Sea Weed, 


Alliance, 


Palos, 


8t. Louis, 


Brooklyn, 


Michigan, 


Alarm, 


Canandaigna, 


Richmond, 


Alert, 


Catskill, 


Franklin. 


Constellation, 


Oettvsburg, 





Vessels whoso names appear more than once have been repaired at 
different navy-yards. 

In submitting the estimates for appropriations, I beg leave to say that 
they do not cover the cost of thoroughly repairing all of the vessels 
which have been surveyed and found necessary to repair, but those only 
whose services are absolutely wanted for cruising purposes in time of 
peace, and for the completion of repairs to the double-turreted iron-clads. 

The reports made by the proper officers after a thorough and careful 
survey upon vessels requiring repairs show more conclusively than any 
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reports heretofore made the great cost and loss to the Grovernraent aris- 
ing from the ase of unseasoned materials in the bailding and repair of 
vessels of war; e, g.y the Yantic, repaired in 1870, and completed in 1872, 
was made e>qaally good as a new vessel in every respect. The materials 
used in the repairs were only partially seasoned, and after three years 
and six months' service she was reported so rotten that, if brought to the 
United States at all, a favorable season must be chosen, or she woald not 
be able, through weakness, to safely make the voyage. The Yantic is only 
one of a large number of vessels which show the same result, and when 
compared with the durability of the Franklin and other vessels built of 
well-seasoned materials, the loss to the Government is surprisingly great 
It is a source of gratification to know, in view of the above facts, that 
there is now on hand a large supply of good materials, which, in a short 
time, will be in condition to be used in the building or repairing of ves- 
sels, and which will warrant their durability and long usefulness. 

Of the eight vessels authorized by act of Congress to be built, four 
have been put in commission and are at sea, and the remainder will be 
ready as soon as other vessels requiring repairs are put out of commit 
sion, from which crews may be obtained. These vessels, which were 
built by designs from this bureau, upon conditions decided upon by the 
chiefs of the respective bureaus, and with your approval, have, after a 
thorough trial at sea, given entire satisfaction, and have exhibited all of 
the good qualities expected of them. The Trenton, one of the vessels 
authorized to be built, will soon go into commission, and no doubt will 
meet the wants of the Navy for vessels of her class. This vessel was de- 
signed for a new type of war- vessels which were required for flag-ships. 
The points desired were good speed, increased fighting-power, handi- 
ness, and steady platform. The engines, designed by the Bareaa of 
Steam-Engineering, have been tested, and show the power and compact- 
ness contemplated and desired in carrying out the above object. Ves- 
sels of this type will be superior in speed, in handiness, in fighting-power, 
and can be kept in commission at much less expense than vessels of the 
Franklin class. Taking in view the great advantage to the GovenimeDt 
in having such vessels in service, I respectfully recommend the con- 
struction of five (5) more of the Trenton class. 

Since my last report, the Marion and Yandalia, of the Swatara dass. 
which were remodeled by designs from this bureau, with engines de- 
signed by the Bureau of Steam-Engineering, have been put into com- 
mission, and have made a passage to Europe. The reports of the per- 
formances of these vessels are very strong in praise of their saperior 
qualities, and of being of the proper class for cruising-shipa. More of 
the same class will be much needed ere they can be built, and I ear- 
nestly recommend that an appropriation be made for commencing the 
construction of five (5) vessels of that class. 

The iron -clad vessels, of which fourteen (14) have been thoroughly re- 
paired and so changed that, from being incapable of going or keeping 
to sea during rough weather, and of very imperfect and unreliable ar- 
rangements for fighting purposes, have been made perfectly sea-wortby. 
and of good facilities for working the turrets and guns, and have been 
furnished with all modern improvements. 

The four double turre ted ironclads are under repairs, and the im- 
provements made have changed their wooden into double bottoms ai^I 
iron hulls 5 increased their armor plating from five (6) inches laniinated 
iron to seven (7) inches of solid plate, and thereby their shotresistaoce to 
more than 100 per cent. ; their free-board and capacity for carrying tvm 
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and stores by a larjce percentage, and their steam-power saffleient to 
give them a speed of ten ^10) knots. 

The repairs upon the iron-clad Puritan are well advanced ; the im- 
provements made are a change in the form of the hull, by which her ca- 
pacity has been increased sufficient to lessen her draught of water about 
five (5) feet, and allow an increase of steam -power to produce a speed of 
twelve knots ; an increase of thickness of armor from seven (%) inches of 
laminated to twelve (12) inches of solid-plate iron ; and increase of free 
board sufficient to work her guns in any kind of weather, and the at- 
tachments of a steam-steering and capstan-apparatus. She is provided 
\^ith two turrets instead of one, with four (4) 41-ton rifled^ instead of two 
(2) 15-inch smooth-bore, guns of 25 tons. These improvements to the iron- 
clad vessels of the Navy, made by your directions, give the Govern- 
ment an iron-clad fleet of tenfold more power than it ever had before, 
and one vessel, at least, in many respects superior to the well-known 
English iron-clad Devastation. These vessels, when completely repaired, 
will be quite sufficient to meet all of the wants of the Government for 
an iron-clad fleet, especially as the time is fast approaching when such 
vessels for war purposes will be superseded by other more powerful in- 
strtimeuts of warfare. The above five iron-clads, composing the heavy 
armor-plated vessels of the Navy, would be the first wanted in any naval 
warfare, and are indispensable for the protection of our large cities. 
Had the estimated amount called for in the last report been appropri- 
ated, these vessels would have been completed and made ready for sea 
by another fall. The importance of having them in readiness for serv- 
ice, and especially in the present aspect of foreign affairs, must be ad- 
mitted by every intelligent person at all familiar with the subject, and 
for that purpose I earnestly and respectfully recommend that the sum 
of one million five hundred and fifty thousand dollars ($1,550,000) of 
the amount estimated for be appropriated and made available for im- 
mediate use in preparing these five (5) ironclads for service. 

[ beg leave herewith to inclose a statement showing the condition of 
all the vessels in the Navy on the 1st of January, 1869, with the par- 
ticular duties performed by each since that time. 

I am, very respectfully, your obedient servant, 

I. HANSCOM, 
Chief of Bureau. 

lion. Geohqe M. Bobeson, 

ISecretary of the Navy. 
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Estimatea of apprapriationa required for the aervioe of the fiaeal year ending June 30, l^s, 
by the Bureau of Construction and Repair. 



Detidled objects of expendltare, sod ezplanatloni. 



A.— SALARIES. 

Cblef clerk, per act of Augnst 15, 1876, (Stat atL., p. 161) 

Dranghtiman, per act of Aagnit 15, 1876, (Stat. atL , p. 161) 

One clerk of claw four, per act of Augiut 15. 1876, (Stat, at L., p. 161) 

One clerk of clans three, per act of Augnst 15. 1876, (Stat, at L., p. 161) 

One clerk of daiis two, per act of Angnvt 15, 1876. (Stat, at L., p. 161) 

One moMenger, per act of Angnst 15, 1876, (Stat. atL., p. 161) 

One laborer, per act of Auga>tl5, 1876, (Stat, at L., p. 161) 

One clerk of class three, (submitted) 

One clerk of class two, (submitted) , 

COMTINOEIIT. 

Stationery and misceUaneona items, (appropriated) , 

B.— CONSTRUCTION AND REPAIR OF VESSELS. 

Preservation of vessels on the stocks and in ordinarv : purchase of materials and 
stores of all klndii ; labor In navy-yards and on foreign stations ; preservation 
of material; purchase and repair of tools; wear, tear, and repair of vessels 
afloat, and general maintenance of the Navy ; incidental expenses, advertising, 
and foreign postages; and for completing and making entirely ready for sea the 
five double-turreted iron-elads already in hand and in process of complete re- 
pair, (appropriated) 



|8|° 

■5^^.2 



$1,800 
1.80O 
1.800 
1,600 
1.400 
640 
720 

i,eoo 

1,400 
12,960 



eoo 



3.300.000 



§ ^ -^ r f" 

g « & b- 

< 



»,« 



1,750.001 



Ko. 11.— MARINE CORPS. 

No. 97.] United States Mabine Corps, 

Commandant's Office, 
Washington^ D. C, October 25, 1876. 
SiB: I respectfully forward to the Department, in daplicate, my an- 
nual report on the condition of the Marine Corps. 
I have the honor to be, very respectfully, your obedient servant, 

J. ZEILIN, 
Brigadier- General and Commandant 
Hon. Geo. M. Robeson, 

Secretary of the Nam/j Washington, D. C. 



Headquabtebs Mabine Cobps, 
Washington^ D. C/., October 25, 1876. 

Sib : In submitting the required annual report of the condition of th« 
Marine Corps, I have the honor to state that at the present time ther^ 
are 1,871 enlisted men in service, of which nnmber 989 are on board 
vessels in commission and 882 at the several shore-stations. 

As there have been fewer vessels in commission than usual since Jalj 
last, the strength of the corps has been permitted to fall below its legal 
complement ; but, as recruits are ofiering very freely, it could in a ftw 
days be filled up to its proper standard, should necessity require it. Vnt 
duties of that portion of the corps stationed at the several navy-yani* 
being confined exclusively to guarding the public property, leaves littk 
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to report but the fact that these duties have been so performed as to 
receive the approbation of the commandants of the respective stations, 
and that at the usual inspections the troops themselves were-fonnd in 
excellent condition, leaving nothing to be desired in their equipment, 
drill, or discipline. Within the present jear the detachment of marines 
on duty at the navy-yard at Peusacola was withdrawn by order of 
the Department, in consequence of the continued unhealthfuln^ss of that 
station, and the men incorporated with the command at Norfolk, Va., 
where they were most needed at the time. Upon the sale of the navy- 
yiird at Philadelphia, the marines stationed at the barracks there were 
removed to League [Island, and quartered on board the ship .St. Louis. 
This vessel was in commission at the time, under the command of a 
commander of the Navy, and the placing of this force of marines under 
his command, it was considered, would be but for a short period. Yet 
this arrangement still continues. It is, I believe, the first time in the 
history of our Navy that a body of marines intended exclusively for 
guard-duty on shore at a navy-yard was ever placed under the immedi- 
ate command of a Navy officer, and I allude to the subject again with 
the hope that the Department may soon be enabled to designate some 
old vessel where this detachment can be placed under the control of it» 
own officers, under the regulations of the Navy providing for the gov- 
ernment of marines at the several navy -yards. 

As I have but a few days longer to remain in active service at the 
head of the corps, it may seem out of place for me to make any official 
recommendation as to its future government or welfare, yet as it is 
thought probable that some measure will be brought to the attention of 
Congress, at its coming session, with a view to a reorganization of the 
corps, I will be pardoned perhaps for desiring to place on record my 
firm conviction, resulting froui forty-five years of active service, that 
the present organization of the Marine Corps is the best that can be 
devised, and tbat it has hitherto fully met the requirements of the 
naval service and the country. 

The testimony given by all the Navy officers summoned before the 
Naval Committee in relation to the Marine Corps was to the effect that 
it was a useful branch of the naval service, and could not be dispensed 
with ; but some of these officers, of high rank and eminent service,, 
were of opinion that its present organization should be changed; that 
its staff corps should be abolished, and indeed that the corps be entirely 
Dfficered by Navy officers, and its services confined exclusively to naval 
3perations. Against these latter views I would record my earnest 
lissent. 

The Marine Corps, as established by the act of July 11, 1798, was ex- 
pressly declared to be ^' in addition to the present military establish- 
nent ;" and section 12 of that act provides ^* that it shall at any time 
^e liable to do duty in the forts and garrisons of the United States on 
:he sea coast, or any other duty on shore, as the President at his discre- 
;ion shall direct." The organization then given has existed ever since; 
ind in every war thai has occurred within this long period the service» 
>f the Marine Corps have been required on land with the Army, as well 
iS on board ship, and in naval enterprises. 

The Marine Corps of the United States was organized after that of 
he royal marines of Great Britain — a corps for over two hundred years 
eminently distinguished for its service on land under command of its 
>wn officers as well as for its legitimate duty with the navy. The proud 
Qotto of this royal corps, " Per mae, per terram,'' so well known all 
»ver the world, was authorized by the Navy Department to be placed 
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on the flag of the IJnited States Marine Corps in English words, ^'Bj 
sea and land," in commemoration of our service with the Army in the 
field daring the war with Mexico. The land service of our corps forms 
a bright page in its history, and it cannot be that the country desires, 
by a change of its organization, to lessen its usefulness and destroy \u 
esprit de corps by confining its services hereafter to purely naval opera- 
tions. 

My object in referring to this matter is with the hope that the Deiwirt- 
ment may coincide with me in the views taken, and should the subject 
be thought worthy of consideration, to recommend to Congress thattbt; 
present organization of the corps be retained. 

I am, very respectfully, your obedient servant, 

J. ZBILIX, 
Brigadier- Oeneral and Commandant 
Eon. Geo. M. Bobeson, 

Secretary of the Navy. 



Headquarters Marine Corps, 

Washington^ D. C, August 14, 1876. 
Sir: I respectfully forward to the Department, in duplicate, " esti- 
mates of appropriations for the quartermaster's department. United 
States Marine Corps," for the fiscal year ending June 30, 1878. 

1 also inclose a letter from the quartermaster in relation to the esti- 
mates. 
I have the honor to be, very respectfully, your obedient servant, 

J. ZEILIN, 
Brigadier- Oeneral and Commmdant 
Hon. Geo. M. Bobeson, 

Secretary of the Navy, Washington^ D. C. 



Headquarters Marine Corps, 

Quartermaster's Office, 
Washington^ D. 0., August 12, 187& 
Sir: I have the honor to submit herewith estimates of appiopri^ 
tions required for the service of the fiscal year ending June 30, 1878, bj 
the quartermaster's department, Marine Corps. 

These estimates vary from those submitted for fiscal year ending 
June 30, 1877, as follows : 

Provisions, decreased $15,54a.X 

Clothing, decreased S,7».t^ 

Fuel, decreased 1,391.'* 

Military stores, decreased l,0()ii.> 

Repair of barracks, decreased ^ • 5,O00.t^' 

Forage, decreased l,OiMt.<«' 

Contingencies, decreased 5,O0U.u 

The aggregate amount of these estimates is $37,658.35 less than tha: 
asked in estimates of previous year. 

I am, very respectfully, your obediei\t servant, 

W. B. SLACK, 
Quartermaster Marine Carps* 
Brig. Gen. J. Zeilin, 

Commandant Marine Corps^ 

Headquarters^ Washington^ D. C. 
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Estimatea of appropriations required for the service of the fiscal year ending June 30, 1878, 
hy the quartermasters department of the United States Marine Corps. 



Detailed objects of expenditure, and ezplanationB. 




Ok 



gu CO 



•4 



li 



PROVISIONS. 

1 ,900 non*commi8»Ioned officen , mnnIcianR, prlTateK, and washerwomen, 365 days, 
one ration per day, 438,U00 rationi, at 22 oenti per day, Is 



CLOTHUfO. 

2,000 non-eommlwloned offlcem, mniiiclant, and privatei, at $38.04 per annnm, (ae- 
taal cost per eoitracu 1875-76,) in |76,080 ; and 400 overcoats, at $10.37 each, 
$4,148,18 



FUEL. 

4,194 cords of wood, as follows : one brigadier-general, one colonel, two lientenant* 
colonels, foor majors, three staff-majors, twelve captains, two staff-captains, fif- 
teen first lieutenants, fifteen second lieutenants, twelve hundred non-commissioned 
officers, musicians, privates, and washerwomen, six hospitals, one armory, five 
mess-rooms for officers, sixteen offices for commandant and staff and command- 
ing officers of posts, nine rooms for officers of the day, nine guard-rooms at bar- 
racks and navy-yards, Uiree stores for clothing and other supplies. One-fourth 
additional on 2,400 cords, quantity supposed to be required in latitude north 36 
degrees firom October 1 to April 30, 6U0 cords, amounting in all to 4,194 cords, 
which, at $6.50 per cord, is , 



MILITARY STORES. 

Pav of mechanics, repair ot arms, purchase of accouterments, ordnance ktores, 
nags, drums, fifes, and other Instruments for bands 

TRAlfSPORTATION AND RECRUITIXO. 

Transportation of troops and expenses of recruiting 

REPAIR OP BARRACKS. 

Portsmouth, N. H., Boston. Mass., Brooklyn, N. T., Annapolis, Hd., headquarters 
Washington, D. C. navy -yard, WaMhington, D. C., Ootiporl, Va , Mare Inland, 
CaL , and for rent of offices where there are no public buildings 

HIRE OF QUARTERS. 

Hire of quarters for officers where there are no public buildings 

FORAGE. 

Forage for public hones and the authorized number of oncers' horses 

CONTiyOEXCIES. 

For frelfpht, ferriage, toll, cartage, per diem for constant labor, funeral expenses 
of marines, stationery, telegraphing, apprehension of denerters, &,c., oil, gati, 
candles, repair of gas and water fixtures, water-rent, barrack-fhmlture, furniture 
for Government houxesand officer, packing-boxes, bed-«ncks, wrapping-paper, 
oil -cloth, cra^b, rope, twine, carpenterv' toolit, tools for police purposes, purchase 
of fire-extiogulNhers, purchase and repair of hose, repairR|to public carry -all, pur- 
chase and repair of harness, purchase and repair of hand-carts and wheelbar- 
rows, purchase and repair of cooking Htoves. ranges, &c., stoves where there 
are no grates, gravel, Slc, for parade grounds, repair of pumps, and for other 
purposes 



$96,360 00 



80.148 00 



PRIKTINO. 

For printing and bffidlng, to be executed under the direction of the Government 
Piinter 



$90,000 00 



80,ooooa 



27,26100 



9,000 00 



8,000 00 



15,000 00 



16, 000 00 



5,000 00 



29,000 00* 

5,000 00 
5,000 00 

5.000 00 

16,000 00 

5,000 00 



25, 000 00 



5.000 00 



20,000 00 
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Esiimatea of appropriations required for the service of the fiscal year ending June 30, 1?7? 
by the paymaster of the United States Marine Corps. 



Detailed objocta of ezpenditare, and explanations. 




FAT OF OFFICERS. N0N-C0HMIS8I0VED OFFICERS, MUSICIAN'S, PRIVATES, AND 
OTHERS OF THE UNITED STATES MARINE CORPS. 



1 brigadier-general, eommandant.. 
1 colonel . 



S2 lieutenant-colonel^ 

1 lieutenant-colonel, retired, (Rev. Stat., p. 271, gee 1596). 



1623) . 



1 adjutant and inspector, 1 quartermaster,' and 1 paymaster, (see. l€ 
4 miOors, per act of June 30, 1834, (4 Stat, at L., p. 713. seen. 4, 5) . . 
3 majors, retired, per act of Id arch 2, 1847, (9 Stat at L., p. 155, sec. 3) 

2 assistant quartermasters, per act of August 5, 1854, (10 Stat at L., p. 5?6, sec. 1) 
1 aHMistant quartermaster, retired, per act of February 2, 1857, (11 Stat, at L., p. 

163, seel) 

20 captains, per act of July 17. 1862. (12 Stat at L., p. 594, sec 2) 

3 CHptains, retired, per act of June 30, 1864. (13 Stat at L., p. 144. sec. 1) 

30 firtil lieutenants, per act of March 3, 1865. (13 Stat atU. p. 487, sec. 1) 

1 first lieutenant, retired, per act of July 28, 1866. (14 Stat at L., p. 334, sec 13). .. 
30 second lieutenanU, per act of July 28. 1866, (14 Stat at L.. p. 337, sec. 37) 

2 second lieutenants, retired, per act of March 2, 1867, (14 Stat at L., p. 422, sec n 

I leader of the band, per act of July 15, 1870. (14 Stat at L..p. 157, sec. 7) 

1 sergeant-major, 1 quartermaster-sergeant, and 1 drum-major, per act of January 

18, 1875. (IS'Stot atL., p. 301, sec. 1) 

50 first sergeants, Navy Rt«gulations 

140 sergeants, per act of July 18. 1876 

180 corporals 

30 musicians of the band 

96 drummers and fifers 

1. 5U0 privatPB 

10 clerks and 2 messengers 

Payments to discharged soldiers for clothing undrawn 

Transportation of officers traveling without troops 



$5,500 
4.500 
6.000 
3,000 
10.500 
13,750 I 
7.500 
5,400 

2,100 I 
46,800 I 

4,455 , 
53,230 , 

1.125 
38,10U 

2,100 ; 
948 I 

i.oeo 

16,200 I 
31.560 
35.400 1 

9,996 { 
17.736 
270. 000 
10.000 
20.0(P0 

5.00U 



16-M.OOO 



|fi2lf»' 



Respectfully submitted. 



HEADQUARTERS MARI.VE CORPS, 

Faymatttr'B Office, September 9, 1876. 



J. C. CASH. 
PajfiMster Uaiud Slater Marine Ot^ 



Headquarters Marine Corps, 

Wa^hington^ D. C, October 20, 1876. 
Sir: I respectfully inclose herewith letter of M«j. William B. Slack. 
quartermaster United States Marine Corps, with schedule in duplicate 
of proposals received by the quartermaster's department for the sdp 
ply of rations, fuel, clothing, &c., to the Marine Corps daring 6^*1 
year ending June 30, 1877. 

I have the honor to be, very respectfully, your obedient servant, 

J. ZEILIN, 
BrigadierOeneral and Commandant 
Hon. Geo. M. Robeson, 
* Secretary of the Navy^ Washington^ D. C. 



Headquarters Marine Corps, 

Quartermaster's Office, 

Washington^ D. C, October 19, IST^i. 
Sir : I have the honor to submit herewith, to be forwarded to \^^ 
honorable Secretary of the Navy, schedules in duplicate of propose'' 
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received by the qaartermaster's department for the supply of rations, 
fuel, clothing, &c., to the Marine Corps daring the fiscal year ending 
June 30, 1877. 
. I am, sir, very respectfully, your obedient servant, 

W. B. SLACK, 
Quarterm4i8ter Marine Corps. 
Brig. Gen. J. Zbilin, 

Commandant Marine Corps^ Headquarters. 



Abairaci oj offtra received for farnUhing fueU rationSj and auppliea to the United States 
Marine Corps under the cognizance of the Quartermaster' b Department, 

I Offeri for ftiel under advertiii«ment May 24, 1876.] 



Stationg. 


Bidders. 


Wood, per 
cord. 


¥ 


Portrimonth N H ............ 


Hill & Stiver 


$8 25 
11 00 
13 50 
725 


r7 25 

22 00 




James McGndden........ 




Peters Bros 


8 97 




Rnmellft Odion 


7 35 




W. H. Si«e 


7 25 




H. A. Mathes 


7 50 

8 50 
13 00 
*7 00 
13 SO 
*8 00. 
13 00 
12 50 






C.E. Walker & Co 


*7 00 




Samnel O. French 


8 90 




N.F. Mathes 




Char lento wn. Mam....... .... 


Peters Bros 


8 70 




Samuel Knf ght ...........r 


*6 89 




Samuel G. French 


8 90 


Brooklyn, N. Y 


Peters Bros.. 


7 87 




Albert P. Nathen 


*5 90 




Samuel O. French 


*7 19 
12 50 
•7 45 


6 23 


Philadelphia, Pa 


Peters Bros 






JftfnAs J. Conrery 


*7 50 




Samnel Or. French 


7 50 


Washington, D. C ............ 


Peters Bros ..... . .... ... 


9 90 


7 87 




Samuel G. French 


7 90 




N.L. Fowler 


5 43 

5 56 

*4 90 

5 17 

4 85 

*4 47 

13 50 

690 

*6 00 

4 75 

450 

*4 50 

11 35 

11 87 


6 35 




John McElroy 


6 15 




Johnson Bros 


*6 00 




John Miller 


6 15 


Gosport, Ya...... ............ 


Robert J. Neely 


• 6 95 




Peters Bros 


*6 19 


Annapolis, Md 


......do......... 






N.L. Fowler 






John Miller 




Pensaeola, Fla ............... 


J.O'Nell 






M. G. Yniestra 






H. MeHatton 




Mare Island, Cal 


William Walker 


24 25 




A. Powell 


24 00 




Arthur M. Ebbett* 


*18 90 




Samuel G. French..* 

N. F. Mathes 


♦Io'm' 


24 90 
22 75 









* Accepted. 
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[Offers for ratlooi under advertlRement May 34, 1876.] 



SUtlons. 


Bidders. 


Ratiotu. ptf 
hiiDdraL 


Portamoath, N. H 


Peters Broil 


|5!5D 




H. W. Hall 




N. F. Mathes 


21 *• 

SDV 

a*. 

•1? 4* 




John C. Gilbert 


Charlettown, Mam 


Peters Bros - 




H. W. Hall 




N. P. Mathes 

JohnC. Gilbert 




Peter Hlggins 


BrooklTn, N. Y..-- 


Peters Bros ............. ..................... 




H. W. Hall 




John C. Gilbert 


IM f 




Peters Bros 


S \* 




H. W. Hall 


•19 2S 




Klmberly Bros 


94 u; 




Ryon Sl Eamshaw 


SO if* 




John C. Gilbert ..1 


24 < 


Wadilngton, D. 


Peters Bros .................................. 


]u V 




H.W. Hall 


•15 ::' 




Ryon A. Eamshaw 


1- « 




John C. Gilbert 


If o 


CkMport, Ya 




It J- 




G. 4& R. Barrett 


Sl <9 




John O'Neill 


%i >f' 




H. W.Hall 


*!•« ~ 




Taylor* Loyall 


27 I t 




David P. Keeling _ 

Klmberly Bros 


18 *• 


PMiMMola, Fla 


Rnssell^Uall 


94 -• 




H. W.Hall 




M.G.Ynlestra '* 


a-\ V 




Klmberly Bros... .....1. 


^ *' 




N. P. Mathes 


•2i ** 




HnghMeHatton 


3D )£ 


Maro Island, Cal 


J.A.McInnls 


21 •«. 




H.W.Hall 


94 V 




N.P. Mathes 


*SS ■'* 









* Accepted. 
[Offers for snpplles under advertisement dated Angnat 8. 1876.] 



Classes. 



Claas No. 1.— Kersey and cloth . 
Class No. 3.— Flannels, &c 



Class No. 3.— Linens, See , 

dan No. 4.— Uniform caps, &,e 

Class No. 5.— Military equipments 

Class No. 6.— Shoes' , 

Class No. 7.~Gartrldge-boxea, Sec 

Class No. 8.— Making and trimming clothing 



Bidders. 



B. Y. Plppey, agent *$il,i»>'^ 



94,c«£: 
•9. 1> 
♦9.331 
H,3:« 



WilHon Sl Bradbnry. 

Peter Biggins 

B. Y. Plppey, agent . 
Wilson & Bradbury. 

Peter Higglns ., ^. 

William Matthews | \i 7^ 

CoUady, Trent & Co.. (HockH) I ij^ . 

do ft^ 

B. Y. Plppey, agent 1 •«,i.i: • 

WilMon dc Bradbury | ♦st-^ .• 

William Matthews I tm •• 

C. P. Butih *^5t^ :♦ 

Horstmunn Broe.&.Co ....." *'5>.Ojo . 

James G. DavM & Co .....I iiJ* . 



Walton Bros. 
Horstmann Bros. St Co . 

Walton Bros 

Paul J. Field 

G.L.Wlld&Bro 

Walton Bros 

C. R. Williamson &, Son. 

Jacob Reodel & Son.... _^^ 

John Mundell & Co l'/. ]o|>» 

Ilorstmann Bros. &. Co .....' •t.'(^' • 

JameH O. Davis StCo *^o 

Walton Bros •l,iBF ** 

Jacob Reed - ...I ' 14 — 

Robert 8. Gould r - 

SelhC.Keys ( i- ; 

Abraham Thorp • •,5 - 



»3 
•1,41' 






* Accepted for part of a class. 



t For part ol a cIhhh. 



Headquarters Marine Corps. 

quartermaater'a Office, WMhivgton, October 19, 1876. 



: Accepted entire elaiw. 

W. B. SLACK. 
Quarttrmagter l#crt«« Cr^t 
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No. 12.— REPORT OP PR0FE3S0R EDWARD 8. HOLDEN ON 
ASTRONOMICAL INSTRUMENTS. 

United States Naval Observatory, 

Woifhington, November 9, 1876. 
Sir: I have the honor to transmit herewith a report on the astro- 
nomical instruments of the loan collection of scientific apparatus at 
the South Kensington Museum, London, and accompanying photo- 
graphs,* made by Prof. Edward S. Holden, United States Navy, in pur- 
Huance of a special order from the Department, dated June 1, 1876. 
Very respectfully, your obedient servant, 

0. H. DAVIS, 
Rear-Admiraly Superintendent. 
Hon. Geo. M. Robeson, 

Secretary of the Navy^ Washington. 



Report upon the astronomical instruments of th^ Loan Collection of Scien- 
tific Instruments at the South Kensington Museum^ 1876, by Edward 8^ 
Holden^ Professor^ United States Navy. 

To the honorable the Secretary of the Navy^ Navy Department : 

Sir : On the 2d of June, 1876, 1 received the following order : 

Navy Departmknt, Washington, June 1, 1876. 
Sir: The Department desires to have an officer at the South Kensington Loan Col- 
lection of Scientifio Instruments at London, to examine and report npon it. Yon are 
hereby directed to proceed without delay to Loadon for this purpose, and on your 
arrival you wiU present yourself to the presiding officer of the Loan Committee and 
communicate these instructions. On the close of the exhibition yon will return to 
your present station. 

I am, very respectfully, 

GEO. M. ROBESON. 
Secretary of the Navy. 
Prof. Edward S. Holden, 

United Slates Navy^ JVashington, D, C. 

On the 10th of June I sailed from New York, arriving at Liverpool 
June 19, where I spent two days, visiting the observatory of Liverpool 
under the charge of John Hartnnp, esq., F. B. A. S., and studying the 
systems of distributing public time, and of rating chronometers with 
respect to temperature, which are now practiced at that observatory. 
On the 21st of June I arrived at London, where I at once reported, aa 
directed by my instructions, to the presiding officer of the loan com- 
mittee. The official reply to the communication of my orders is annexed 
hereto, marked " B.^ [Omitted.] On the 6th of September I left London 
for Liverpool, whence I sailed for New York on the 7th, arriving on the 
19th, and on the 21st of September I reported to the commanding officer 
of the Naval Observatory for duty. 

During my stay in London, I was occnpied in making a minute and 
detailed study of the astronomical instruments of the exhibition, and in 
connection with this 1 visited various observatories and workshops, 
where I found special instruments which were not represented in the 
exhibition, or where I was afforded special facilities for examination of 
sacb. I visited the observatories of Greenwich, Liverpool, Edinburgh, 
and the private observatories or laboratories of Dr. William Huggins, F. 

" Plates 1 to 21 are omitted, owing to cost and length of time required for their 
proparation. 

19 N 
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R. S., F. R. A. S., etc., William Lassell, esq., F. R. S., F. R. A- S., etc, 
J. Maclean, esq., F. R. A. S., etc., E. B. Knobel, esq., F. R. A. S., etc., B. 
S. Newall, esq., F. R. S., F. R. A. S., etc., J.N. Lockyer, esq., F. R. S^ 
F. R. A. S., etc., as well as tbe workshops or places of basiness of 
Cooke & Sods, Adam Hilger, BrowDing, and Troughton and Simms, 
mathematical and astronomical instrument makers. I also corresponded 
with Repsold and Brother, Hamburg, Breithaupt and Co., Cassel, aod 
Lingke and Co., Freiburg, with reference to their instruments in the ex- 
hibition, and received from them photographs of their astronomical 
instruments and information in regard to them. 

I desire to express officially my thanks to these gentlemen as well as 
to the aathorities of the loan collection, particularly to J. Norman 
Lockyer, esq., and to Major Festing, R. E., to the Astronomer Rojai, and 
to E. Dunkin, esq., F. R. S., of the Greenwich observatory, for many 
courtesies received at their hands. 

I understood it to be the object of my mission to London to study the 
instruments of astronomy exhibited at the loan collection, with par- 
ticular reference to new instruments and processes, and to important 
advances in the art of astronomical instrument making, for the special 
purpose of noting: any novel forms or any improvements upon old forms 
which might be of use in the United States, either to the Naval Obser- 
vatory, in astronomy, or to the Hydrographic Office and the Navy gen- 
erally, in geodesy or navigation. As will be seen in the more special 
account of the exhibition, the newer forms of instruments were not, at 
least in the department of astronomy, completely represented. This is 
quite natural, as a truly novel form of instrument is often, nearly always. 
unique, and the only exemplars are to be found either in the workshops 
or in the hands of private investigators, who can ill spare them for public 
exhibition. The very complete catalogue of the exhibition published by 
direction of the council of the committee on education, supplies in gen- 
eral a tolerably full account of each instrument exhibited, and I have 
thought it proper to confine my written report to cases where additional 
information, only to be acquired by a personal inspection of the instra- 
ment in question, was necessary, and to an account of such improvements 
as I had the opportunity of seeing, which are not describexl elsewhere. 

The system of distributing public time for the use of ship-masters and 
others, and the steps now taken by various countries to furnish accurate 
time to navigators, I have described more in detail on account of tbr 
very practical and valuable nature of the subject. 

It must be remembered that although every facility was given me for 
the examination of the instruments in the exhibition, their true test 
will always be their actual performance in skilled hands; it was o( 
course manifestly impossible to use these instruments as they woald be 
used in the field, and I have therefore in some cases referred in detail 
to previously published accounts of their work. 

I. — SKETCH OF THE FOBMATION OF THE COLLECTION. 

The first meeting of a committee of most of the leading men of scieiKv 
in England was held early in 1875, for the purpose of expressing pub- 
licly a desire that a temporary loan collection of scientific insimnieDt? 
and appliances and of the results of scientific research should he exhilv 
ited in London. This exhibition it was intended should part4ike soae- 
what of the nature of the Conservatoire des Arts et MStiers in Paris, se 
as to afford men of science and those interested in education an <^par 
tunity of seeing what was doing by other countries than their own (a&d 
also by their own) in the production of apparatus both for reeeareh aod 
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br instruction. This coald not fail to be of interest to several classes 
)f persons — to scientific men themselves, to teachers of science, and to 
students. Great pains was taken to make the arrangement of the exhi- 
bition topicalj by subjects, so that instruments of each class could be 
studied together. 

In this way, any one who desired to study a special class of instrn- 
nents would find them together, arranged in something like the historic 
)rder. 

Invitations were sent by the authorities to the various governments 
md to public institutions and private men of science. In most cases 
^his invitation was cordially responded to, and in most countries a sub- 
committee of its emiuent men was appointed to forward the purpose of 
he exhibition ; in nearly every case with the most gratifying results. 
31d and rare apparatus and instruments were sent from their reposi- 
:ories with cheerfulness, and were exhibited in London along with the 
nodern forms to which the earlier instruments have given rise, so that 
n some cases the whole history of a subject, so far as it was to be 
earned from the instruments employed, was to be seen at a glance. 

It is not necessary to mention all the striking appositions thus af- 
brded; an example of them may be given in the fine exhibit of Italy, 
vbere the original telescope of Galileo, with which he discovered the 
)hases of Venus, the satellites of Jupiter, the spots on the Sun, the con- 
jtitution of the Milky Way, etc., was shown, along with many other 
>ieces of ancient apparatus, the prototypes upon which modern science 
las built its instruments of precision. The absence of any exhibit from 
ihe Government of the United States was noticeable, and was to be re- 
gretted, particularly as the fine collection of scientific instruments, ap- 
>aratus, and the products of research at the Government building of 
lie International Exhibition at Philadelphia shows that in many 
tranches we have silready attained an honorable, and in a few a fore- 
DOSt, position. 

In order to make the exhibition more fruitful, the managers of the loan 
*x)llection caused to be printed two works of high importance. The first 
8 a »* Hand-book to the Special Loan Collection of Scientific Instruments," 
ind consists of general essays by eminent men of science. The second is 
he extensive catalogue, to which the second section of this report may 
)e considered in part a supplement. This catalogue contained a descrip- 
;ion of each of the instruments exhibited, and in many cases gave illus- 
rative woodcuts and diagrams, with examples of its use, and a brief 
listory of the problem which it was designed to solve. The brevity of the 
>resent report isdue to thegeueralexcellenceandthoronghuessof the cata- 
oguc. In order to utilize the exhibition to the utmost, daily lectures were 
ji ven, oflScial programmes of some of which are annexed, marked " A." 

If these lectures were not suflBciently detailed to cover the peculiarities 
»f si)ecial pieces of apparatus, '' demonstrations " were given once or 
wice a week for each instrument, in which the instrument was elabo- 
'ately explained and its working exemplified. Thus the special uses of 
^ach instrument were to be known, either by examination of it, from the 
catalogue, or from the *' demonstration ; " and the general relations of 
classes of instruments were sought to be explained in the lectures. It 
vonld, of course, be impossible, in any brief account of so large a collec- 
ion, to give an adequate idea of its contents. This must be gained 
rom the catalogue, which contains accounts of instruments relating to 
ivery branch of modern science. The instruments themselves com- 
)letely filled fourteen or fifteen large rooms, and the second edition of 
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the catalogue contained 957 pages^ one page referring often to many 
entries. 

As far as can be judged, the special and peculiar merit of the exhibi- 
tion was its exposition of the historical side of the various subjects. In 
many departments little was left to be desired in this direction. Id sncb 
a subject as telegraphy, for example, the whole history was prefiented 
(with the exception of important American methods) from its fonndi^ 
tion to the present day. Particularly in the department of chronoiDe^ 
ters and clocks a full exhibit was attained, in which, however, the ad- 
mirable instruments of American makers, like Negus and Bond, were 
not seen. In many special pieces of apparatus, such as chronogmpha, 
sextants, field astronomical instruments, personal-equation machines, 
objectives, etc., the perfection of American instruments made their ab- 
sence conspicuous to any one who was acquainted with them. I hare 
annexed a list of the foreign visitors to the exhibition, marked ^*C,* 
[omitted.] 

II.— ASTRONOMICAL AND NAUTICAL INSTRUMENTS AND AUXILIARY 

APPARATUS. 

In what follows I have brought together a portion of ray notes on 
astronomical and nautical instruments, on domes for large telescopes^ etc 
The following section, taken in connection with the catalo^rue of the loan 
collection and with the photographs annexed, [omitted,] and also with 
published descriptions of instruments in the various scientific joaraals 
and annals of observatories, will give most of the information attainable 
from an examination of the loan-collection instruments. It cannot be 
too much insisted on. in the case of new instruments, that the trne test 
of excellence is their success, after thorough trial, in the situations for 
which they are destined, and not their performance under exceptionallj 
favorable conditions. 

Equatorial Mountings. 

I. Refractors, — The accompanying photographs (numbers 3 to 7, indo- 
sive) give a better notion of the styles of mounting adopted by the 
several makers than any description could do which was not aided by 
detailed woodcuts. In this connection the various descriptions in tl^ 
catalogue should be consulted. Figure 3 is a photograph of the nev 
heliometer for the observatory of Strasburg. It was made by Repeold 
and designed by Winnecke. It is similar to those used on the Kassian 
transit of Venus expeditions. The instrument can be used in any lati- 
tude from Qo to 66^. All movements can be controlled from the eye 
end. The slide bars of the objective move simultaneously on cylindric 
surfaces in opposite directions. 

One of the most interesting models at the loan collection was one of 
the mounting, etc., of Mr. Grubb's new 27-inch refractor, which is in- 
tended for the Vienna observatory. It is not possible adequately to 
describe it without a number of cuts, but I condense from my notw 
sufficient data to make its general features understood. The pier is of 
two parts, A and B, both rectangular in cross-section, cast of iron, and 
hollow. The clock-work is placed within them. To the inclined top of 
B is bolted a heavy slab, O, of iron, for a bed plate. The polar axis (p 
is inclosed in a hollow frustum of a cone, D, which is supported atit« 
upper end by a flanged piece, B, the lower end of which is bolted to C 
The model did not show a tail screw to support the thrust of the pobr 
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axis, and I presame tliis plan is not adopted. The upper bearing of tlie 
polar axis is relieved, as in the 26- inch Clark telescope at Washington, 
by a bent lever. The head of the polar axis carries a cubical box, inside 
of vfhich are two Y^s, in which the declination axis turns. One end of 
the declination axis terminates in a heavy cradle, into which the tele- 
scope is strapped by steel straps. The declination axis has 4 friction- 
rollers, two at each end of the counterpoise-levers; at the head of the polar 
axis are four friction-rollers, also for the declination axis. This system is 
somewhat complicated, and requires a model to understand fully its oper- 
ation. The declination circle is arranged as at Washington. The hour 
circle is probably intended to go inside of D. The sector is large, and 
acted on directly by the worm from the clock. The system of slow mo- 
tions, clamps, etc., are explained in the catalogue. There are four finders, 
one large one with a small one attached, and two at the side. 

Fig. 4 is a photograph of a refractor of 9 inches aperture and 13 feet 
focus, by Repsold and Brother, Hamburg. 

Fig. 5 is and 8-inch refractor, by Trough ton and Simms, for the Mel- 
bourne observatory. 

Figs. 6 and 7 represent a 6-inch refractor, by Cooke, of York. 

These figures fairly represent the various European styles of mount- 
ing. For more detailed accounts, the descriptions of Figs. 3 and 4 may 
be consulted in the catalogue of the loan collection. 

II. Reflectors. — ^The mountings of Browning, now well and favorably 
known, are used for most reflectors of ordinary size. I had an opportu- 
nity to test two of Browning's reflectors, of 8 and 15 inches aperture re- 
spectively, and the mounting seems to be in every way suitable and con- 
venient. 

For larger telescopes of this class a mounting may be used like that 
devised by Grubb, of Dublin, for the 4foot reflector at Melbourne, (of 
which a model was exhibited at South Kensington,) like that of the 
new Paris 4foot reflector, or, finally, in the form described by Lassell in 
Memoirs of the Royal Astronomical Society, volume xxxvi. Both the 
first forms have been pronounced satisfactory by high authority ; the 
first showing in particular great steadiness and unusual convenience of 
manipulation. The third, as applied to Lassell's 2-foot telescope, I i)er- 
sonally used on several occasions, and found it light, eas}^ to manage, 
and convenient. For a much larger aperture I should be inclined to 
doubt its perfect steadiness. 

Meridian-OircJes. 

Fig. 1 is a photograph of the Strasburg meridian-circle, made by Bep- 
sold and Brother. 

Fig. 2 is a view of a transit circle now making by Troughton and 
Simms for the observatory of Glasgow, Missouri. 

It is worthy of note that both these fine instruments are in most of 
tbeir essentially new features modeled from the transit circle of Harvard 
College observatory, which was designed by the late Professor Winlock, 
and made by Troughton and Simms. Both have the cast-iron micro- 
scope bearers, which form so novel and important an invention. In the 
Strasburg instrument the axis is hollow and has at one end a lens of 2 
inches aperture. In the focus of this at the other pivot is a plate, with 
a small hole in it, for controlling the position of the axis. A central 
illnmination of the threads is secured by an illumination from a small 
mirror at the back of the objective. The eye and object ends are inter- 
changeable. llSadir observations can be taken with the level on, and 
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also reflex observatious from 8^ to 60^ nadir distance. It is 6 inches 
aperture, 6 feet focus, and has 2 feet circles of metal. 

Portable Astronomical Instruments. 

Tbe figures 8 to 12 are representations of portable astroDomieal in- 
struments, mainly by Repsold and Brother, of Hamburg, whoae iDstni- 
ments have deservedly attained the highest reputation for precision aod 
for a kind of elegance not necessarily associated with precision. Th«r 
mechanical arrangements will well repay study. 

Fig. 8 is a Repsold transit instrument suitable for use in any vertical 
plane. This instrument and the following ones are those in use in the 
field operations of the Russian and other geodetic surveys, and namer* 
ous proofs of their excellence could be cited from official reports. 

Fig. 9 is the same transit instrument intended only for use in the 
meridian. 

Fig. 10 is the portable vertical circle, which is essentially a theodolite 
of great perfection. 

All the above instruments have a tube of only half the focal length 
of the objective, and all are provided with hanging levels, which con- 
stantly remain on the axes. The original idea of a telescope shortened 
in this way by reflecting the rays through the axis is due to Steiuheil, 
of Munich. Steinheil's original instrument was exhibited at South 
Kensington, and also a larger example of it made by August Lingke and 
Co., of Freiburg, for Dr. Bruhns, director of the observatory of Leipzig. 
In this form the horizontal axis is itself the telescope, and the pHsm 
and objective are at one end of this axis, the ocular being at the oth^. 
A similar instrument is now making by Fauth and Co., of Washington. 
The principal danger to be anticipated in the one exhibited at 8oath 
Kensington appeared to be a flexure of the tube from the effects of tbe 
clamp in zenith distance, and although this was foreseen by the makers, 
it remains to be seen from actual trial whether the means adopted to 
avoid such a flexure are adequate. 

In the Repsold instruments (Figs. 8 and 9) it will be observed that 
the finding-circle is on the other end of the horizontal axis from tbe 
ocular, an arrangement which it would seem is slightly inconvenienu 
and by which not enough is gained to compensate for the additional 
labor of observing. 

Fig. 11 is a portable transit of ordinary construction, by Repsold. 

Fig. 12 is an alt-azimuth for astronomical use, by Troughton & Simms. 
and designed by Mr. Russell. 

Geodetic and surveying instruments. 

Fig. 13 is a 2-foot theodolite, by Troughton and Simms. 

Fig. 14 is a 2-foot theodolite, by Troughton and Simms. 

Fig. 16 is an 18-inch theodolite, by Troughton and Simms. 

Fig. 16 is an 18-inch theodolite, by Troughton and Simms. 

Fig. 17 is a tachymeter, by Troughton and Simms. 

Fig. 18 is a small 5-inch tachymeter, by Troughton and Simms. 

Figs. 19, 20, and 21 are geodetic instruments, by Breithanpt and Co. 

Oh)ectites. 

I saw no objectives in process of manufacture in England. Uoliavor 
able weather prevented me from making as careful an examinatHm cf 
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the qualities of the objective of 25 inches aperture belouging to B. S. 
Newall, esq., as I hoped for. The examination I was able to give it 
was mainly directed to the effect of the residual chromatic aberration or 
secondary spectrum upon the image of a bright object. The amount 
of secondary spectrum in this telescope of 25 inches aperture and 30 
feet focus is, as far as I could judge, not greatly different from that in 
the Clark telescope at the Naval Observatory of 1 inch more aperture 
and 30 inches more focal length, which speaks well for the color-cor- 
rection of the Cooke glass. It is worthy of remark that JXr. Huggins 
employs a thin layer of oil between the two glasses of his 15-inch Grubb 
refi^ctor, with the object of diminishing the internal reflections of the 
incident light. I am not aware that this has been tried in the United 
States. 

Speculums. 

The performance of the silver-on-glass speculums, made by With, for 
Browning, I had an opportunity of testing, (with an 8inch speculum,) 
and in this case the star-images were neatly defined, showing no effect 
of flexure, as, indeed, in so small an aperture was to be expected. 

By the personal kindness of Mr. Lassell, the maker and owner of 
many metal speculums of various apertures, from 4 feet down to 3 or 4 
inches, I was enabled to test practically the efficiency of his system of 
counter-levers for removing flexure from speculums of large size. The 
system was applied to the celebrated speculum, of 2 feet aperture, with 
which Mr. Lassell has made his discoveries of two satellites of Uranus, 
a satellite to Neptune, and one to Saturn, and has prosecuted his im- 
X>ortant observations of nebulae. 

I found that with fourth-magnitude stars, and below, the telescope 
might be turned from near the zenith to 106^ of north polar dis- 
tances quickly, without affecting the roundness of the images or of the 
diluted disks of stars. 

The speculum metal made by Mr. Lassell possesses great advantages 
over that formerly employed by the two Herschels and Lord Bosse, since 
it is but little likely to tarnish. The surfaces of some small speculums 
which I saw were almost perfectly free from stain, although many 
of them were over twenty years old, and Mr. Lassell even produced 
some mirrors which had been boxed up for that length of time, which 
were almost entirely free of stain, except at the edges. 

The metal employed by the Herschels and others required constant 
polishing, as we know, and it is extremely important that it should be 
known that it is possible to make a metal which will retain its lustre. 

It has always been supposed that the speculum metal was inferior to 
glass, if for no other reason, because it required repolishing at short 
intervals, and in each repolishing there was great danger of losing the 
original figure, so that the labor of repolishing might easily become the 
labor of figuring a new mirror. It certainly is not generally known that 
this is not necessarily true, and I am not aware that any published 
reference to this fact has been made by Mr. Lassell. 

Driving-clock contrived by William Lassell^ esq. 

This is very simple in construction, and its action is as follows : The 
weight gives motion to the axis A, to which the collar BB is attached. 
As EE move upward, they carry with them the hinged arms CC. These 
lift the slippingcoUar DD on the axis A. aa is a revolving plate, firmly 
attached to DD, As this rises it rubs against the fixed spring bbbj and 
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retards the motion. The screw 1c lifts the whole spring hhh bodily, for 
purposes of regolation. This form is interesting, as it was esseutiallj 




the one employed for the transit of Yenns driving-clocks, and as a simpir 
modiflcation of it is used by Browning. 

JJriving-clock devised by A. Hilger, 

The driving-clock devised by Hilger for the large siderostat exhibitetl 
by Colonel Campbell, is said to perform extremely well. The mecban 
ical finish is certainly exquisite. It is a modification of the Watt gor 
ernor, so that when the balls rise they act upon a slipping-jacket to the 
main axis, (which is, of course, vertical,) and by means of a system of 
bent levers alter the inclination of two lar^e flat fans, in this manoer 
changing the resistance. It is provided with several adjustments, br 
means of which it is intended that the variable resistance to tlie motioii 
shall be brought within the regulating power of the fans. The actios 
is too complicated to be explained without detailed wood-cuts. 
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Equatorial driving-clock^ controlled hy a standard-clock^ contrived by 
Thomas Grubby esq,^ F. B. S.^for William HugginSj esq,^ F. B.8. 




Description. — In Figure 1 motion is given to the main axis A A by the 
weight, and this motion is made approximately uniform by the governor 
B B. A A is connected with a second axis, E E, by the endless cord D, 
passing round the two wheels G G and F F. The axis E E carries a 
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plate, G G, on which pressure is exerted by the lever H H H, which is 
controlled by the electromaguet I. S is a coiled spring acting on H H H 
in opposition to I. 

Fig. 2. 




K 



VQ'/ 



m 



■ a 



In fig. 2, K is a toothed wheel connected with the axis A A in sach a 
way that when the driving-clock is moving correctly K revolves n times 
per minute. K' is a toothed wheel of the same number of teeth as K, 
which is driven by the standard (astronomical) clock n times a minute. 
In Dr. Huggius's observatory K' is driven by a pendulum controlled by 
the standard clock. Q is a pinion working into both the toothed wheels 
K and K^ It revolves on an axis, a a, which can itself move roand the 
circumference of K in the circle Kaa' a*'. When K and K' have no 
relative motion, or when the driving-clock is performing correctly, Q 
stays at the lowest point, a, and the electro-magnet I, whose action is 
dependent on the position of Q, is inert. The driving-clock is so regu- 
lated as to run slightly too fast, and as K thus moves a little faster 
than K', the pinion Q moves upward in the direction Q a', and exciter 
the electro magnet I. This causes a pressure by H H H on the plate 
G G, which retards the motion, which is again accelerated, and so on. 
Dr. Huggius' report on this clock, which has just been erected, is favor- 
able. 

Bright-line micrometer. 

An ingenious bright-line micrometer 
has been devised by Hilger, optician, of 
London, which is decidedly the simpl^t 
and best of those now known for use in 
spectroscopes. 

K KW is a plate of glass, into whie& 
the light is thrown from q. This beam 
passes from q to ^, is reflected^ and 
emerges, passing to q". The sur&ce K 
I is blackened, and a thin line paraUd 
to K Ms left transparent. This line 
shows bright in a dark field. The piece 
of glass may be made extremely small 
and mounted in a micrometer. This mi- 
crometer has worked well in spectro- 
scopic observations, and is now in a$e 
at Greenwich and elsewhere. 

Chronometers. 

In the report of the Astronomer Koyal to the board of visitors fe 
1875, we find an account of a supplemental mechanism, devised by &^ 
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George Airy himself, for attachment to chronometers, with a view of me- 
chanically correcting chronometers for temperature. I quote from page 
19 as follows : " I have long remarked that in ordinary good chronome- 
ters the freedom from irregularities depending on mechanical causes is 
most remarkable, but that,* after all the efforts of the most judicious 
makers, there is in nearly every case a perceptible defect of thermal 
compensation. There is great difficulty in correcting the residual fault. 
Dot only because an inconceivably small movement of the weights on 
the balance-curve is required, but also because it endangers the equi- 
librium of the balance. To remedy this, I have introduced small sup- 
plementary weights carried by means of a supplementary bar, (rotating 
with stiff friction on the balance-staff,) at whose ends are very light 
springs, canning the supplementary weights and constantly pressing 
them to the interior of the balance-curve. When the supplementary 
t)ar is so turned that the supplementary weights are near the end of the 
balance-curve, the compensation is large ; when they are near the root 
>f tbe balance-curve, it is small. The movement from one state to the 
3ther is so simple that probably an assistant of the observatory will be 
ible to manage it, and it does not interfere with equilibrium. This ar- 
rangement has received the approval of some able chronometer-makers, 
ind may perhaps with advantage be adopted generally.'' 

In subsequent reports the astronomer royal speaks favorably of this 
ievice after trial, and at the present time all chronomet€rs presented 
br the annual trial (and thus for purchase by the government) are required 
:o be furnished with this additional compensation. It would seem that 
his is an important device, which it would be desirable might be care- 
ully tried by American makers, since it seeks to correct by mechanical 
neans the intiuence of temperature upon the rate, which it is the object 
)f so many investigations and observatories to determine. 

Spherometers. 

This instrument may properly be regarded as a valuable aid to the 
astronomer for measures of curvature of glass surfaces, etc., and Pro- 
essor Harkness, United States Navy, has recently described an irapor- 
ant application of it to the determination of the inequalities and irregu- 
arities of the pivots of transit instruments. As usually constructed, it is 
lapable of measuring a distance of about ^^^ of an inch or less. When 
[nantities so small as this are to be measured, the chief difficulties con- 
ist in finding the precise value of each revolution of the micrometer- 
crew, and not only the true values of each whole revolution, but the 
.mounts of those errors, which are sure to exist, which have a period of 
ne turn of the screw. Lord Lindsay is now having an instrument of 
liis kind made in which the periodic errors of the screw can be readily 
ietermined (or eliminated) according to a plan which I had myself pro- 
posed about the same time as Lord Lindsay. 

Each of the three legs of the instrument is itself a micrometer-screw, 
in this case of 90 threads to the inch,) with a divided head, the main 
crew having 100 threads to the inch. By repeating a measure with the 
3gs of the instrument at various settings, the periodic errors of the 
hief screw may be eliminated, or by suitable and obvious means these 
eriodic errors may be determined once for all, and tabulated for subse- 
nent use. 

Several delicate spherometers are described in the catalogue, but all 
re of the old form, in which the periodic errors of the screw are ex- 
remely difficult to determine, and in which they cannot be eliminated. 
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Domes for large telescopes. 

It is probable that for a large dome, over 40 feet in diameter, the 
spherical form will always be used, and I gave particular attention to 
structures of this class. Of the smaller turret-domes, that of Dr. 
Hnggins is a model for convenience and lightness. The loan collectioD 
contained a workiog model of the frame-work of a steel dome made by 
Grubb, of Dublin, for the Vienna equatorial, (27 inches aperture and 
about 33 feet focus.) The frame-work is of trussed iron beams. Tvo 
constitute the main arches and embrace the slit. These are about 6 to 
7 feet apart. Two perpendicular to these, and about the same distance 
apart, abut on them but do not cross them. Four others abut at the 
junction of the first four, making 12 half arches in all. The arrangement 
is somewhat peculiar, but is to be commended. Seven horizontal and 
circular bauds of iron fastened to these beams allow the fastening of the 
sheets of steel. This dome will be erected in Vienna in 1877, and^if 
successful, its arrangements will be most eonvenient to follow in anv 
future structures. An ingenious shutter of iron, counterpoised, is pro- 
vided, which passes completely over the dome. Through the medium 
of several counter-weights the varying load to be lilted in opening the 
shutter is balanced by a varying counterpoise. When the shutter id 
half opened the counterpoise-weights do not act, they being at the low- 
est point of their fall; from this point until the shutter is full^^ opened 
the counterpoises are successively lifted, so that they are in position to 
begin the reverse process of closing the dome. 1 have been thus de- 
tailed in describing it, as the problem of providing a good coveriD^, 
easily removed, for a large dome, is not an easy one, and as Mr. GnibbV 
seems to promise well. 

The dome made by Mr. Newall is of iron, 40 feet in diameter, and works 
well, although the rotation is not so easy as it would have been had the 
"live-ring" system proposed by Mr. Grubb (and adopted in the larg« 
dome of the naval observatory) been used. Mr. Kewall's dome is well 
known from photographs, and a detailed description of it is therefore 
unnecessary. Through Mr. Newall's kindness I have the dimensions of 
the various pieces. Its whole weight is only 10 tons ; it is abundantly 
strong, and with the exception of the apparatus on which the dous^* 
rotates, it would serve well as a model for future structures. Mr. New- 
all has an ingenious plan (not carried out) for moving the dome by a 
caloric engine, the principal novelty of which consists in his arrange- 
ment for reversing the motion of the dome without reversing & 
engine. 

HL— TESTING CHRONOMETERS FOR TEMPERATURE AS PBAGTICKD AT 
THE LIVERPOOL OBSERVATORY. 

Under direction and at the expense of the marine committee of the 
Mersey Docks and Harbor Board, (Liverpool,) an observatory has been 
long in operation under the charge of Mr. Hartnup, F. K. A. S., etc: 
Its objects are — 

1st. Bating and testing chronometers. This is done free of char^ fos 
the chronometers of any vessel which has paid harbor and dock dues: 

2d. Disseminating correct time by means of signals, so as to enable 
shipmasters, chronometer-makers, and others to rate their own instro- 
ments; 

8d. Making meteorological and astronomical observations* 

The main purpose of the observatory is to be useful to the shipping in 
the harbor and port, and it drops a time-ball, fires a time-gun, and leg 
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ulates various clocks in the city and ou the docks for this object, so that 
any shipmaster is indepeudeot of the chronometer-makers. 

This work has been continued for many years, and a larp^e mass of 
statistics concerning the running of the chronometers of Hhips sailing 
ont of Liverpool has been accumulated and partially discussed, and in 
the later years of its activity much attention has been paid to tlie ques- 
tion of determining for a ^iveu chronometer which has been rated at 
three different temperatures the rate at any temperature. 

The importance of the investigation cannot be overestimated, and I 
have thought it proper to give some account of the successive steps 
taken in this direction and of the present condition of the inquiry. 

In the earlier history of the observatory, ita attention was confined to 
the rating of chronometers, and when any instrument was sent out with 
a given correction and ratCj a record was kept of the fact 

On the return of the instrument to Liverpool every eft'ort was made to 
find the correction and rate which was given at the foreign port, and in 
this way a vast amount of statistical information concerning the run- 
ning of the chronometers of merchant-ships out of Liverpool was ac- 
cumulated. 

For access to these statistics, published and unpublished, and for a 
complete view of the methods adopted, I have to thank the courtesy of 
Mr. Hartnup and of his son, who are now in charge of the establishment. 
The following table is extracted from the report of the director for 1863, 
page 4. 

The ftrst horizontal column contains the length of the voyage in 
months ; the second^ the average error of longitude in geographical 
miles of the equator deduced from the means of 1,700 chronometers, and 
the remaining columns show the average error of the best ten instru- 
ments in one hundred, of the second best ten, &c. 1 have only taken 
io much of the table as would include a voyage of four months, since a 
ressel could hardly be without means of correcting her chronometer for 
i much longer time than this. We may fairly say that this table repre- 
sents the danger which the merchant ships of Liverpool actually were 
mbjected to for many years ou account of erroneous running of their 
chronometers, and because the sea-rates varied from the shore-rates. It 
nust also be remembered that from this table all cases of vessels which 
vere shipwrecked (on this and other accounts) are omitted, so that, no 
natter how impossible it may at first sicrht seem to be that such enor- 
nous errors existed, it is yet a matter of fact that the errors are under 
ind not over stated. 



^able showing error of longituie in geographical miles on the equator, deduced from 1,700 

chronometers. 



Length of royagc. 



▼erage error from 1,700 chronometon 

vernge error rrom the best 10 in 100 

veratre error from the lecond bent 10 in 100.. 
yerage error from tho third beitt 10 in 100.... 
▼era^e error from the fourth bent 10 In 100^.. 
verage error from the fifth bmtt 10 In 100 .... 
verage error from the sixth beat 10 in 100. .. 
verage terror from the seyenth best 10 In 100 
\en*g9 error from the eighth best 10 In 100.. 
verHge error from the ninth best 10 In 100. .. 
verage error from the worst 10 in 100 
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Before examining the table in detail, it is extremely important to 
remark that if the resulting ^« error in longitude" was caused simply by 
a difference between ttie seorrate and shore-rate^ the numbers in the top 
line shonld be in the proportion 1, 2, 3, 4 ; that is, for a voyage of two, 
three, etc., months, the ''error of longitude" should be, in theaTerage 
of so many cases, 2, 3, etc., times as great as the error for one month. 
These ratios, instead of being 1, 2, 3, 4, are 1, 2.33, 3.83, 5.50. 

Nothing could show more plainly the fact, that not only did the sea- 
rate vary from the shore-rate, but that the sea-rate itself changri. 
The principal agent in causing the change of rate was change of ten 
perature. Examining the table in detail, it becomes necessary to recol- 
lect that it is a matter of record that these actually were the errora of 
chronometers carried on a large number of ships sailing oat of Livei 
pool. The average errors derived from no less than 1,700 chronometer 
are ipormous, being as great as 33 miles for a voyage of four months. 

Among the many vessels carrying these instruments were a large 
number going on long voyages to India, Australia, and South America, 
and in many cases these vessels would necessarily be between threeand 
four months or ipore on the voyage, often without sighting laud. It 
appears from this table that the average error to be expected on sueh*a 
voyage and with such chronometers as they had (up to 1863) was no less 
than 33 miles I It is plain that no such errors are to be found in the 
chronometers used by our own naval vessels, nor were American mer 
chant-vessels during the same period so badly provided for, but it is cer- 
tain that English vessels were provided on the whole with extremely 
poor instruments. 

Probably the chronometers in use in the United States Navy wonldall 
fall within the first three categories, and most of them within the first 
two. 

Mr. Hartnup became early convinced of the necessity of testing hh 
chronometers for the purpose of determining the efifect of temperature 
upon their rates. For this purpose comparatively inexpensive apparato^ 
was procured, by means of which the chrouometerscould be tested at55% 
70^, and 85^ F., these limits including the temperatures to which they 
would usually be exposed at sea. It soon became evident that these ex 
periments were directly useful to chronometer-makers, and thus indirectlT 
to ship owners and masters, as by the data which could be furnished a 
chronometer-maker was able to materially improve the compensatioQ 
of his instruments. As an example of this I select a case from tbe 
report for 18G9. A chronometer, supposed to be a very good one, wa> 
left at the observatory for thirty days, and tested at temperatures ot 
550, 70<^, and 85^, with results as exhibited below : 



First period of 6 days: 
Second period of 6 days : 


rate = + 6«.93; temperature = 55° F. 


= - 3.40; =700. 


Third period of 6 days : 


= -12.43; =850. 


Fourth period of 6 days : 


= - 3,03; =700. 


Fifth period of 6 days: 


= + 6.32; =550. 



It was again given to the maker and by him altered so that its ratr 
shonld change as little as possible over a range of 30^ F., by the aid of 
the data above given, and on its second trial the improvement ^^'^ \ 
material, as may be seen. 

First period of 6 days : rate = -f 1«.78 ; temperature = 55° F. 
Second period of 6 days : -f- 1 .05 ; = 70°. 

Third period of 6 days : -f .18 ; = 85°. 

Fourth period of 6 days : -f 1 .12 ; = 70°. 

Fifth period of 6 days: -f 1 .78; = 55°. 
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It is clear that had this cbronometer been sent to sea in its first 
state, and without trial, it might have led to serious results. On a 
voyage from Liverpool to Rio in the spring of the year, for exam- 
ple, the ship might easily have rapidly passed from a mean temper- 
ature of about 550 to one of about 85^ in a few days; and if no land 
was seen, there would have been no way of knowing that the rate had 
changed from +6".9 to — 12».4: daily, a change of 19».3, or about five 
miles daily. 

It is plain that the observatory was of use in enabling the maker to 
reduce the difference between the rates at 55° and 85° so materially, 
but there still remains over, in the second trial, a difference of 1".5 in 
those rates. In the cases of six good chronometers these outstanding 
differences were 0».07, 0".O3, 2«.62, 2».76, 3'.26, 1».96 ; in some serious, in 
others not. 

The chronometer-maker can never apply the test in the first instance 
so conscientiously as it can be done in an astronomical observatory. 
And again, no matter how carefully his work is done, (and in modern 
chronometers of distinguished makers it is extremely well done,) he 
cannot by any means remove the influence of temperature upon the rate. 
He can approximate to it, but in no case can he be sure that a change 
of 20^ in the temperature, to which his chronometer is exposed, will not 
seriously change its running. It becomes important, then, not only to 
aid the chronometer-maker in the first instance, and thus indirectly the 
navigator, by giving him the standard time, but to seek for some means 
of predicting, from observations of rate at three (or more) definite 
temperatures, what the rate will be at any given temperature. In the 
report for 1872 the following formula is proposed as the result of ex- 
perience : 

Let T be the temperature at which the chronometer has its maximum 
gaining rate; let B be this rate; let U be a constant number, which, 
multiplied by the square of the number of degrees from T, shows the 
amount of loss for that number of degrees ; let T ± N be the temper- 
ature for which the rate (li*) is required ; then R^ = R + C x N*. C 
and T remain constant for long periods ; '' as a rule they do not change 
as long as the adjustments of the chronometer are not altered and the 
instrument remains in good condition." R, however, should be deter- 
mined as often as possible. 

I have given a somewhat detailed account of the results so far reached 
at the Liverpool observatory, as I had the benefit of personally inspect- 
ing the apparatus and the records, and as the subject appears to be a 
most important one. The formula used by Mr. Hartnup was, so far as 
I know, first employed practically by Professor G. P. Bond, of Harvard 
College observatory-, and is given in the Coast-Survey Report for 1854, 
in connection with the discussion of the transatlantic longitude by the 
transport of 145 chronometers between Mr. Hartnup's observatory at 
Liverpool and the Harvard College observatory. In a second series of 
voyages in 1855 this formula was most carefully tried, and was proved 
to represent closely the effect of temperature upon the rates. 

This subject is now receiving attention from various public establish- 
ments in Europe, and from the naval observatory. 

The French have taken a leading position in this class of inquiries 
ever since the publication of Lieussou's " Recherches sur lea Variatiom 
de la Marche des Chronometres^^ (1853,) and in the 10th carter of the "i^e- 
chercheH sur les Chronomdtres^ papets, by de Magnac and Fleurais, lieu- 
teuantsde-vaisseau of the navy, seem already to have conducted to most 
promising results. The elaborate memoir of M. Yvon Yillarceau, in the 
7tb volume of the ^^Annales de VObservatoire de PariSy-^ will long remain 
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as a foaudatioQ for all theoretical researches npon this subject. The 
BepSt de la Marine at Paris and a branch establishment at Tonlon are 
devoted to the practical carrying out of these objects. In Germany, the 
observatories of Kiel and Hamburg, and others, have instituted most 
important experiments, and in the testing of various formulas many ex- 
periments have been made, both in Germany and France, which ail go 
to prove that on the whole the preliminary testing of chronometers on 
shore by suitable appliances and by proper means not only serves to 
detect the badly-compensated chronometers, but also enables the navi- 
gator to predict from shore- observations at various temperatures what 
the rate of his chronometers will be at any given temperature, at least 
approximately. In order that this may be done successfully it is essen- 
tial that the final rates should be obtained at the seaport, and the chrD> 
nometers placed on the ship with as little disturbance from transporta- 
tion as possible. If they can be rated without removing them from the 
navigator's room an important point is gained. 

The chief theoretical difficulties to be overcome are the finding of some 
convenient and short method (probably graphical) of applying the 
formulsB and the determining the limits within which a predicted rate 
is to be relied upon. 

That these difficulties are capable of being overcome appears most 
probable. 

In the 'purchase of chronometers for the English navy (and for tbe 
French services iilso) a most admirable plan is ^opted, which is worthy 
of attention. Any chronometer-maker is allowed to send to the Boyal 
Observatory at Greenwich chronometers for an annual trial. These are 
severely tested at various temperatures and in various positions with 
respect to the magnetic meridian, (a most important precaution, since 
some chronometer- balances have acquired a polarity by long standing 
in one position, and their rate is thus made to depend upon their position 
with respect to the magnetic meridian,) and at the end of the period of 
test a certificate is given to the maker. The results are printed in detail 
and widely circulated, and the successful chronometers are recommended 
for purchase by the government. In this way a healthy competition is 
preserved among the makers, and the government is assured of possess- 
ing the best instruments. 

In France, in addition to the above system, an annual prize of 1,200 
francs is decreed to the successful maker. 

IV.— CONTROLLED CLOCKS, TIME-SIGNALS, AND TIME-BALLS. 

The importance of furnishing correct time to vessels lying in sea-ports, 
to chronometer makers and others, has led me to collate from the mate- 
rials at my disposal a tew notes upon the systems now adopted in 
various places tor these purposes.* 

It is as complete as the somewhat meagre returns will enable me to 
make it, but no doubt many places which are furnished with time-sig- 
nals>re omitted from the list. It is valuable as showing what efforts 
are now making by foreign and American observatories to attain the 
objects in view ; and also in another respect, as the extent of the various 
systems will show at least approximately, the estimation in which the 
information supplied is held by the various communities. The admira- 
ble system pursued at Greenwich, fqr example, is peculiarly worthy of 
attention, as it is of gradual growth, and the result partly of the reqoire- 
ments of the various com mtini ties benefited, and partly of the enlight- 
ened views of the astronomer royal, who has from time to time proposed 
extensions, which have been found highly desirable. The great esti- 
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mation in which this and similar work is held among the communities 
who benefit by it is a sufficient proof of its usefulness. The peculiar 
advantages of a standard time will be, in inland citieSj for the purpose 
of regulating the hours of business and work, the starting of railway- 
trains, etc. The time saved in the city of London alone, in the appoint- 
ments of business men, must be enormous. In sea-ports^ the uses to be 
subserved are much more important. As the chronometers of merchant- 
ships are usually rated by the nautical-instrument makers, who in most 
cases cannot themselves determine the time with proper accuracy, and 
who in few instances are sufficiently informed to make the best use of 
the imperfect instruments which they have, the giving to navigators an 
independent check upon them is a work of no small value, and the fur- 
nishing of time to the makers themselves a very great and positive 
benefit. 

List of time-halls^ time-signals^ &c. 

EUROPE. 

Helsingfors. — A time-ball is dropped daily at noon at the observa- 
tory and a time gun fired, either on the guard-ship or ashore. 

Beborn. — A time- ball is dropped daily at noon by the observatory. 

St. PETERSBURa. — Several public clocks in the city are controlled 
from the Pulkova observatory, and a time-ball (or time-gun) marks the 
instant of noon daily. 

Dantzig. — A time-ball is dropped at local mean noon, and one at 
Greenwich mean noon daily. 

Kiel. — ^Time-ball (or time-gun) for shipping. 

Hamburg. — Time-ball (or time-gun) for shipping. 

Paris. — ^The public clocks are controlled from the observatory. 

Cherbourg. — A Paris mean noon is indicated by the dropping of a 
flat disc. 

Lisbon. — A time-ball is dropped from the observatory at 1*» Lisbon 
mean time, and one is dropped simultaneously on the south side of the 
river from the Prayal flag-staflF. 

Cadiz. — A time- ball is established at Cadiz, but I have no details 
regarding it. 

XeuchItel. — An extensive system of electrically-controlled clocks 
and of time-signals radiates from this observatory, for the purpose of 
giving the true time to the chronometer-makers of the numerous fac- 
tories, and for the general convenience of the public. The canton Vaud, 
adjoining the canton NeuchMel, has asked for an extension of this sys- 
tem to some of its important towns. 

Berne. — I am informed that a system of time-signals is established 
here. 

Toulon. — I am informed that standard time is provided for the use 
of navigators. 

AFEICA. 

The Cape of Good Hope.— There is a time-ball daily at 1^ mean 
time. 

Algoa Bay, (Port Elizabeth.)— A time ball at 1^ Cape of Good Hope 
mean time =: 23** 46°* 5» Greenwich mean time, is dropped daily. 

ASIA, ETC. 

Madras. — A time-ball is dropped daily from the custom-house at 8"* 
20™ 57^3 Madras civil time = 15^ Greenwich mean time. The time of 
20 N 
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the flash of the evening-gun is noted at the observatory, and published 
at the master-intendant's office the next day. 

Batavia. — There is a time-ball dropped at Batavia mean noon, and 
also one at P 7=* 12*.5 Batavia civil time = 18^ Greenwich time. 

Yladivostok. — There is a branch of the Russian h^-drographic 
office at this place, at which a naval officer obtains the time daily with 
a transit instrument, and keeps a clock regulated for the use of navi- 
gators. 

Calcutta. — Tbere is a timegun at this port. 

AUSTRALIA. 

Melbourne.— A time-ball is dropped daily (Sundays excepted) at 1- 
mean time. The time is also given daily at 8^ by the obscuration of a 
powerful light at two minutes before 8^; the instant of reappearance 
of the light is the true time. The errors of these two signals on aoT 
day are published ont he next day in the newspapers. 

Adelaide. — A time-signal is, I believe, established at this port. 

Sydney. — The observatory drops a time-ball daily. 

Newcastle. — A time-ball is dropped by signals from Sydney. 

SOUTH AMERICA. 

Rio de Janeiro. — I have no thoroughly satisfactory data, bat I am 
informed that a ball is dropped daily. 

Buenos Ayres. — ^The observatory of Cordoba sends electric signals 
to Rosario and Buenos Ayres for the regulation of clocks whidi are 
accessible to ship-masters. 

NORTH AMERICA. 

Saint Johns, N. B.— There is a time-ball daily (except Sundays) at 
1 o'clock. It is dropped by a chronometer, which is compared with a 
clock rated by a transit-instrument. 

Quebec— A time-ball is dropped for the shipping at 1^, and a time- 
gun fired in the city for public convenience at noon. 

Kingston. — ^Time is given to the city and to the shipping daily from 
the observatory. 

Ontario. — For the past four years the observatory has stmek i^ 
time signals on the fire-alarm bells of the city. 

Boston. — For some years the Harvard College observatory has con- 
trolled clocks in Boston and furnished standard time to some of tbt 
railways. 

Albany. — It is understood that the Dudley Observatory famishes 
standard time to the city and to the Hudson River Railway. 

Pittsburg. — The city-hall clock is controlled from the AUeghanj 
observatory, and the fire-alarm bells are struck at noon and every third 
hour. Time is furnished to the Pennsylvania Railway. 

Cincinnati. — The clock on the city-hall is controlled by electric fi? 
nals from the observatory every two seconds, and the fire-alarm beils 
are struck at noon. 

Chicago. — Time is given to the city from the observatory-. 

Washington. — A time-ball is dropped daily ^Sundays excepted) ai 
noon. Clocks in the city are controlled (on Jones's system) at the Navy. 
State, and Treasury Departments, at the Signal Office, and one is yrt- 
posed for erection at the Western Union Telegraph Office, The d^T 



Digitized by VjOOQIC 



REPORT OF THE SECRETARY OP THE NAVY. 307 

tire alarm bells are struck daily (except Sundays) at 7 a.m., noon, and 
6 p.m. 

Daily, at noon, (excepting Sundays,) a signal is sent by the observa- 
tory (by hand, not automatically) to the Washington office of the West- 
ern Union Telegrai)h Office, and by them distributed over such of their 
wires as are unemployed. Practically, this signal reaches New York, 
Philadelphia, etc., nearly every week day, not more than six or seven 
failures to transmit to New York occurring in a year. Chicago, Cincin- 
nati, etc., receive the signals more irregularly. San Francisco receives 
them only at long intervals. The signals are better distributed 
along the seaboard (north and south) than toward the west. The send- 
ing of this signal is not obligatory upon the telegraph company, as it is 
sent over their wires with(jut compensation. In the central office in 
New York City, various clocks about the building are practically kept 
right by the signals from Washington, and time is furnished to a few 
chronometer- makers, etc. 

Philadelphia. — The Philadeli)hia Locdl Telegraph Company owns 
nearly all the lines in this city, and the manager of this company takes 
an intelligent interest in the question of public time. He has for some 
years supplied, at his own motion, the noon signal from Washington to 
various establishments in the city, and to many of the private telegraph- 
lines owned by merchants for the purposes of business. 

GREAT BRITAIN. 

Liverpool. — A time-ball is dropped daily at 1**, which is visible to 
the shipping; a time-gun is fired at the same hour from the Morpeth- 
dock pierhead, (automatically;) the public clock in the Victoria tower 
and various other public and private clocks are controlled by signals 
from the observatory. 

Glasgow. — The wire formerly owned by the observatory has been 
transferred to the government telegraphs, which distributes the time- 
signals to the public at very low rates; for example, a clock within one- 
third of a mile of the post-office will be controlled for £1 per year, etc. 

DuN-EcHT, (near Aberdeen.) — Lord Lindsay's private observatory 
fires a time-gun daily for the ])ublic convenience. 

Edobueg. — A time-ball, visible to the shipping in the firth, is dropped 
from the top of Nelson's monument on the Calton Hill, a time-gun is 
fired (automatically) at the castle, and several clocks are electrically 
controlled, some of them being exposed for the convenience of the 
public. Time i^ sent daily to Dundee. 

Dundee. — Signals are received daily from Greenwich and Bdinburg, 
and a time-gun is fired (automatically) at P, Greenwich mean time. 

Dublin. — The Greenwich time-signal is received daily at 10 a. m., and 
distributed. I am not informed as to the details. 

Belfast. — The Greenwich signal is received at 10 a. m., and distrib- 
uted. 

Guernsey. — The Greenwich time-signal is received at 10 a. m. 

Newcastle. — Automatic time-gun at 1^, Greenwich time. 

Sunderland. — Automatic time-gun at Greenwich 1^. 

Mlddlesborough. — Automatic time-gun at Greenwich 1^. 

Kendal. — Automatic time gun at Greenwich P. 

Deal. — A time-ball is dropped at 1^, automatically, from Greenwich. 

Start Point and Portsmouth. — Time-balls at 1^ are proposed. 

Norwich. — Greenwich time is daily distributed. 

Stockton. — Greenwich time is daily distributed. 
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Worcester. — Greenwich time is daily distributed. 

NoTTiNaHAM. — ^Greenwich time is daily distributed. 

Greenwich. — TimehalU. — A time-ball is dropped at the observa- 
tory at 1^ daily, which is plainly visible to the shipping in the Thames. 
A time-ball is dropped (automatically) at Deal; it has been lately pro- 
posed to drop a time-ball at Portsmouth, and the astronomer-royal sug- 
gests that one should also be established at Start Point. 

Time-signals. — The current is sent hourly from Greenwich to the gen- 
eral post-office. This hourly current is transmitted to ten subscrilitT^ 
(mostly chronometer-maliers) in London. The Westminster clock on 
the houses of Parliament, as well as the clock at the general post otliee, 
records its errors at Greenwich electrically. The 10 a. m. current is 
sent automatically to 21 provincial towns in^ugland, (where there are 
subscribers,) and to Guernsey, Edinburg, Glasgow, Dublin, and Bel- 
fast. In addition to controlling the automatic sender, this current in- 
fluences a sounder, and when this is heard, the signal is sent by hand 
to over 600 offices in direct communication with the central one. Tbi^ 
includes the principal railway termini. Many of these 600 offices re<li$- 
tribute the time-signal at 10 a. m. to the branch offices radiating from 
them. The 1 p. m. current is transmitted automatically to Newcastle, 
Sunderland, Middlesborough, Kendal, Hull, Norwich, Stockton, Worces- 
ter, and Nottingham. At the first four, time guns are fired ; at the others, 
the current either drops a time-ball, or registers itself through a gal- 
vanometer. It should be noted that the signals, as sent, are the be>: 
determinations of time possible under the circumstances, and that tbe 
final correction to the sending-clock on any day is subsequently deter- 
mined with great care. So much labor is expended upon the system 
that the astronomer royal considers that these hourly signals " may be 
used for accurate determinations of longitude." 

No pains are spared in the carrying out of this admirable system, and 
the observatory is rewarded by the very high appreciation which its 
labors in this direction have commanded from ship masters an d owners, 
from the railways, and from the general public. 

It should be mentioned, in connection with the time-signal system of 
Great Britain, that the post-office department will undertake to con- 
struct and maintain a private wire, and to furnish the Greenwich time- 
signals to the private-houses, &c., of subscribers at very low rates, and 
this system is carried out quite extensively. 

I permit myself to make a few remarks upon the various systems sq<;- 
gested by the above data, and by the information I was able to ac^iniiv 
in England, in so far as they apply to the United States. 

CONTROLLED CLOCKS. 

The system which has been found most satisfactory abroad conteui 
plates the establishment of controlled seconds clocks, exposed in piiblii 
places, so that from the clock-face there may at once be taken the hour, 
minuUy and second of true time. Such clocks require a special wire, as, 
in order to be perfectly trustworthy, they should be controlled from the 
observatory clock by very frequent signals. It must be remembered 
that, in order to be valuable at all, they must be fAorou^AZ^ trustworthy, 
and therefore, in this system, expensive. 

It may be reasonably supposed that as fast as such clocks are really 
rcijuired by a community they will be applied for, either to some one Jj 
the numerous and well equipped private observatories, or to the publu' 
observatory of the United States. 
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It would seem that this want may be trusted to make itself known in 
the future as it has in the past. 

TIME-SIGNALS. 

The distribution of time-signals (either with or without controlled 
blocks) to railways, etc., is a most important matter, in which the United 
States is far behind Eugland, for example, where about 600 railway- 
i»tatious receive a signal daily. This is partly due to the enormous ex- 
rent of America in longitude, so that very different local times are used 
it different places of the, same continuous railway-line, and partly to 
:be fact that the telegraphs are owned by the government in England, 
:hus rendering the execution of a general system of time-signals com- 
mratively easy. In the opinion of many experienced and prominent 
railway officials, it is quite feasible and very desirable for all railways 
be operated by one common time, and the first step toward this is 
plainly the certainty that the time-signals which are now regularly sent 
Tom the Naval observatory shall reach each railway-station once daily, 
It least. This would require contracts to be entered into with the various 
elegraph companies, binding them to the delivery of the signals, and 
>robably this change, which would involve considerable expense, is not 
it ])resent called for. If the want is made known, ample facilities exist 
it the Xaval observatory, etc., for supplying it. 

It should be remarked that this change, as well as the changes it 
vould imply, and which would follow as natural consequences, is not by 
my means so violent as the change from the English system of measures 
—feet, pounds, bushels, etc. — to the metric system — metres, grammes, 
itres, etc. — often proposed and now partially adopted. In the lat- 
er case the units are altered, and for the first generation, at least, con- 
inual reference will have to be made from the old system to the new; 
rhereas in the first case the units remain the same, and the point of 
eferenco only is changed. Once familiarize a citizen of Detroit with 
he fact that his local mean noon is to be called 12^ 24", and the transi- 
ion would hardly be noticed. 

It has been said that the various cities, towns, etc., could be trusted 
o ask for such facilities in the way of standard time as they required, 
jid that the numerous private observatories or the Naval Observatory 
oiild easily supply any want. The necessity for time signals, time-balls, 
r time-guns for the benefit of navigators would be, on the other hand, 

want long felt before any official and formal request for their estab- 
tsbment would be made. 

A timegun, if established in New York Harbor for example, would 
e used by a great number of vessels, which would be saved thereby 
tie necessity of sending their chronometers to the city for rating, and 
hus exposing the instruments unnecessarily to the danger of a change 
f rate in the transportation back to the ships. 

A time gun at Hampton Roads would be used by all vessels proceed- 
ig on long voyages from Baltimore, the Potomac, and Richmond, and 
y the large number of ships calling at Hampton Roads for orders 
here to carry their cargoes. It would be particularly valflable to ships 
sin^ this roadstead as a harbor of refuge on their voyages, which ships 
t present seldom or never wait for fair weather to rate their chronome- 
^rs, but on the first appearance of settled weather slip out to sea to 
^ntinue their voyages. 

The absence pf such time-signals has not given rise to formal requests 
)r tbem, simply because the masters of ships entering any port are con- 
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stantly changing, and because, from the nature of their professioo, lit- 
tle or no concerted action can be expected from them. It wonld be 
plainly an advantage not only to merchant vessels, but to ships of war, 
if the two signals above named could be established. If this coold be 
economically done it might be considered advisable. In the case of ves- 
sels of the Navy, few are now fitted out and sail from the WashingtoD 
yard. They therefore receive their chronometers from the Naval Ob- 
servatory after a longer or shorter railway journey. The rates of the 
chronometers are thus altered by this unavoidable cause, and the adran- 
tages to the Navy which should result from the careful comparisons and 
tests of chronometers now made at the Naval Observatory are somewhat 
lessened. In order that the greatest benefit to the Navy should re^alt 
from the trials of chronometers at the Naval Observatory, it is necessary 
that the standard time which is there daily determined should be avail- 
able to navigating officers at the various ports, to aid them ia gettio;: 
the final rates for their chronometers before sailing. Although the 
navigators should also, in all cases where it is possible, rate their chroo 
ometers by their own observations, yet this is a process requiring time, 
and one which circumstances may render impracticable. 

To do it properly, observations are required on two dates at leait 
five days apart. This may not be practicable : Jirst^ because this entire 
time may be cloudy, and second, because the ship may be required to 
go to sea in the meanwhile. During a war the difficulty wonld be 
increased. A very simple and economical way has lately been so^- 
gested, by which these wants could be filled satisfactorily and cheaply. 
It provides : 

1st. That each navy-yard on the Atlantic coast, or so many of them 
as it may be desirable to include in the system, should connect the 
office of its navigation-officer with the nearest telegraph office. This 
could be done at a cost of about $80 a mile, and the annnal cost of main- 
tenance is trifling. The total first cost for each navy-yard could hardly 
be more than $100. 

2d. The noon-signal from the Naval Observatory, Wa.«thingtou, should 
be received daily by the navigation-officer at each yard by his chronom- 
eter. Its error on Washington time would thus be known, and its rate. 

3d. At 0^ 51" 47».88, Washington mean time = 6^* Greenwich time, a 
time-gun should be fired at the navy-yard by a simple electrie current. 
If desired, a time-ball could be substituted for the gun. The annual ex- 
pense of maintaining either of these would be very small, and the first 
cost of the ball trifiing. The guns are already at hand. 

By the method here proposed, which requires the signal to be made 
by a local battery at the yani, and not by a current from Washin^on, the 
difficulties of performing this latter operation automatically by tek^ 
graph from Washingrtou are avoided, the expense is greatly reduced, the 
cost of the necessary apparatus is lessened, and the services of higfak 
intelligent officers are enlisted, most of whom are familiar with the 
simple electric af)parHtns employed, from their previous experience a: 
the Newport tor])ed(» station. 

It shouhl be understood that any error iu giving the time signal 
should be noted in the daily papers. 

4th. To the carrying out of the above programme it is essential that 
the time signals from Washington should be transmitted daily, withoat 
the least chance of failure or interruption. A service of this sort mu-< 
be absolutely unbroken, and must be executed with the most scmpoloes 
accuracy, or it is worse than useless. 

In order to this, a contract would have to be made with the telegni^ 
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companies, binding them to transmit the noon-signal from Washington. 
The cost of this will be about as below : 

Yearly. 

For the Norfolk yard $313 00 

For the New York yard 313 00 

For the Philadelphia yard 313 00 

FortheBostoQ yard 626 00 

For the Portamouth yard , 939 00 

The entire cost of the experiment for one year at the New York and 
Norfolk navy-yards will be about $800. It is submitted that the Navy 
will receive the immediate benefit of this, and that incidentally, and at 
a trifling expense, much good can be done for vessels of the merchant 
service. 

v.— THE BATHOMETER OF DR. 0. W. SIEMENS, F. R. S., ETC. 

The best description of this instrument is to be found in Nature for 
March 30, 1876, from which the following account is taken : 

DX DETERMINING THE DEPTH OF THE SEA WITHOUT THE USE OF THE 

SOUNDING-LINE. 

This is the title of a paper which has been presented to the Royal Society, and Mr. 
Siemens gave, at the meeting of the 24th ultimo, a description of the instrament which he 
jas designed with this object. He commenced by giving a mathematical statement of 
ibe effect of local attraction, to a certain depth, on a body placed at the surface of the 
5arth, assuming it to be of uniform density, spherical in form, and unaffected by cen- 
rifiigal action. For small values of depth (h) this attraction is 2'rrh. The original for- 
uiila from which this is deduced is : 



-'0-W5> 



4 
md by substitution of 2 R for h in this, Newton's statement of the total attraction ^Rtt 

o 
8 obtained. 

Now, if in place of the solid substance which forms the exterior crust of the earth, 
vhose density may be taken to be the mean density of supt^rficial rock, water, a ma- 
erial of less density, is substituted, it is shown that the total attraction must be di- 
uiuished, and the measure of this diminution is a measure of the depth of light sub- 
tance which has been substituted for heavy. If we were in possension of the exact 
riean density of the earth, of that of the surface-rock, and of 8«a-water, a scale could 
Ki calculated beforehand to show what dt^pth wonld agree with a certain diminution 
»f the measured effect of grav'itation. Such an approximate calculation was made in 
lesiifuing the instrument, but Mr. Siemens has preferred to compare the readings of 
he instrument with actual soundings, in order to obtain a scale. 

The instrument, which is called a bathometer, consists of the following parts: a 
veight, being a colnmn of mercury affected by variation of gravitation, a connterbal- 
nce, being springs unaffected by variation of grav- 
tatiou, and an arrangement by which the variations 
n gravitation can be read as depth in units. The 
olnmn of mercury is maintained in a vertical steel 
nbe having cup-like extensions, the lower portion 
•eing closed by a corrugated diaphragm of thin steel 
late, and the upper portion containing an aperture 
[)r filling the instrument, having a screw stopper, 
'he internal diameter of the tube is reduced at the 
pper portion, in order that the vertical oscillations 
f the mercury produced by the motion of a vessel 
1 a sea-way may be reduced to a minimum, and the I 
istrument is suspended in a universal joint above ' 
8 center of gravity, so that it may always hang in 
vertical position at sea, and is inclosed in an air- 

jj;ht casing, so that it may not be under the influence of attnospheric changes. The 
eight of the colnmn of mercury is balanced at the center of the diaphragm by the 
asticity of the st«el springs, and the modus operandi of the instrument is evident ; as 
tie mercury diminishes in potential through the effects of diminished attraction, the 
•tion on the springs diminishes, and these shorten upon themselves. 
There are some peculiarities in the mechanical arrangement of the instrument which 
^pay examination. Both ends being open to the air, its indications are not affected 
y variations of atmospheric pressure. With regard to temperature, the instrament 
parathemial. 
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The description, etc., in the Catalogue of the South KeasiDgton 
Exhibition, (2d edition, page S5j) should also be consulted. 

By the courtesy of Dr. Siemens I was enabled to see the manuscript ac- 
count of soundings taken with this instrument on board the Faraday in 
October and November, 1875, and in March and April, 1876. Daringher 
voyage across the Atlantic at that time frequent soundings were made 
with the piano-wire sounding apparatus of Sir William Thompson, aod 
at each one of these soundings the bathometer was read by Dr. Hicks, 
who had it under his charge. The results are exhibited in the follcv- 
ing table : 



A. 


B. 


A-B. 


(A-B)-s-B. 


Bathometer. 


Piano- wire. 


Error of 
bathometer. 


FathoiM. 


Fathoms. 


Fathom*. 


Per cent. 


201 


197 


+ 4 


+a020 


99 


100 


- 1 


- .010 


63 


54 


+ 9 


+ .185 


82 


82 





.000 


218 


214 


-J- 4 


+ .019 


78 


69 


+ 9 


+ .130 


56 


54 


+ 2 


+ .037 


55 


54 


-f- 1 


+ .017 


20 


56 


- 6 


- .107 


47 


54 


- 7 


- .130 


50 


58 


- 8 


- .138 


66 


69 


- 3 


- .043 


82 


73 


+ 9 


+ .122 


56 


47 


+ 9 


+ .171 


49 


46 


+ 3 


+ .065 


80 


69 


+ 11 


+ .160 


111 


100 


+ 11 


+ .110 


215 


200 


+ 15 


+ .075 


69 


64 


+ 5 


+ .078 


80 


80 





.000 


86 


86 





.000 


68 


76 


- 8 


- .105 


388 


353 


+ 35 


+ .099 


799 


698 


+ 101 


+ .143 


607 


503 


+104 


+ .206 


2,789 


2,516 


+273 


+ .108 


2,388 


2.320 


+ 68 


+ .029 


1,907 


1,861 


+ 46 


+ .025 


1,615 


1,700 


- 85 


• - .050 


Mean .. 






0.083 





The following soundings were taken in March and April, 1876, bj 
Alexander Siemens, esq., near Kova Scotia. Some sources of error had 
in the meanwhile been removed : 



A. 


B. 


A-B. 


(A - B) ^ B. 


90 


90 





0.000 


94 


92 


+ 2 


+ .022 


95 


94 


+ I 


+ .Oil 


107 


101 


+ 6 


+ .059 


105 


105 





.000 


G4 


64 





.000 


64 


61 


+ 3 


+ .049 


56 


53 


+ 3 


+ .057 


66 


68 


- 2 


~ .030 


S9 


27 


+ 2 


+ .074 


43 
Mean ... 


38 


+ 5 


-h .132 


a039 





It will be seen from the table that the mean error is a little over S 
per cent, for the first trials, during which time the instrument (which 
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¥as the first of its kind) was sabject to varioas sources of error, some 
)f which have now been removed by better mechaDical arrangements, 
md a few of which remain to be overcome. It will also be observed 
Tom the second part of the table that in April, 1876, after certain of 
hese mechanical difficulties had been overcome, the percentage of error 
vas mnch reduced, so that a sounding by the instrument and one by 
he line agreed on the average to within about four 'per cent Dr. Sie- 
nens is now engaged in incorporating some improvements into a new 
nstrument of this kind, and in particular in substituting for the corru- 
,'ated diaphragm, which supports the colamn of mercury, one made of 
iteel which is sawed throngh in a spiral form and covered by a sheet of 
ndia rubber. 

In the trial of this first bathometer, Dr. Siemens took it to the top of 
he great . clock-tower of the Houses of Parliament, (315 feet) and it 
vas found to read very closely what theory demanded. It may be rea- 
lonably hoped that the mechanical difficulties, which are very great, 
;an be so far overcome as to cause the instrument to read in the open 
tea within 1 or 2 per cent, of the true depth on the average. It must 
)e remembered that the piano-wire apparatus gives the depth of water 
m mediately below the ship, while the bathometer gives an indication 
>f an attraction (or of a deficiency) which is the result of the depth of 
vater for several miles in every direction. It gives the mean depth 
►ver a certain area. 

A difficulty will always arise in the use of this device as a navigating 
nstrument in general, as, on approaching close to the land, it will give 
in indication due not only to the depth of water beneath the ship, but 
mrtlally due to the height of the neighboring land above the level of 
he sea. Thus we may expect to find always a reading of the instru- 
oent near the shore which will be different from what it would give in 
he oi)en sea over the same depth of water, and hence, for general cruis- 
ng^ such an instrument will be an uncertain guide of a close approach 
o land. When, however, the water shoals gradually, so that the 100- 
athom line is 25 to 40 miles from shore, in which case the disturbing 
ffect of the distant land would be very small, it would indicate with 
:reat certainty the shoaling of the water, and a simple observation of 
he rats of shoaling could not fail to be of service to the navigator. 

The foregoing objections wouhi not apply, however, in a case where 
he instrument was placed on a packet-ship which was continually mak- 
ug the same voyage, as on one of the Atlantic steamers for example. 

If whenever the ship's position was known the bathometer was read 
md the reading entered on the chart, and if after ten or twenty voyages a 
>articular instrument was constantly seen to have the same reading when 
he ship was in a given position, (as it undoubtedly would,) it could not 
ail to be trusted as a warning and as an aid. By an experience of this 
ind a table of the bathometer-readings which corresponded to partic- 
lar positions could be made and thoroughly tested on such a vessel, 
rhich is constantly crossing in the same track, so that after a time the 
ending of this particular bathometer would become an important sign 
f wearing a coast. 

In this way, with intelligent officers who would not fail to put the 
ecessary tests to it, it may yet be deemed suitable to serve as an import- 
nt aid to navigation. Its great use will be, for the present, on board 
f special surveying ships, to indicate not so much the actual and abso- 
ite deiJths as the changes of depth. If, for example, a ship is engaged in 
laking soundings with a trustworthy apparatus on board, and if it is found 
iat a given depth by the piano-wire always corresponds very nearly to 
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the same reading of the instrument, (as it would,) and if this contiDues to 
be so, then a change in the reading of the bathometer would indicate to 
the commanding officer the passage over shoaler or deei>er water, as the 
case might be, and it would show the necessity for a new soanding, a 
necessity which otherwise would be overlooked. In the hands of intel- 
ligent officers this instrument, which is now an experiment merely, may 
become of great value, and it is quite within reasonable expectations to 
hope for valuable aid from it in its perfected form. 

It is understood that an instrument of this class will soon be in ibe 
possession of the Navy Department, and one has been proposed for n« 
on H. B. M. S. Fawn, and upon the reports of the officers who have it in 
charge further opinions must be based. 

In concluding this report, I desire to express my sense of its incom- 
pleteness, which is partially due, however, to the impossibility of p^^ 
senting a large portion of my notes without a series of drawings and 
plans. I trust that some idea of the importance of the loan colIectioD 
may be obtained from it, and of the great credit due to its originators, 
and to those who carried out the design in so thorough a manner. 

I have the honor to be, sir. 

Very respectfully, 

Your obedient servant, 

BDWAED 8. HOLDEK, 
Professor^ JJ. 8. Nary. 

D. S. Naval Observatory, October 31, 1876. 



A. — Science and art department of the committee of council on education^ South KemHmffim. 

▲RRANGBMENT OF THE EXHIBITION. 

The exhibition will consist of instruments and apparatas employed for research, 
and other scientific purposes, and for teaching. It will also include apparatus illQ»- 
trative of the progress of science, and its application to the arts, as well as anch at* may 
possess special interest on account of the persons by whom, or the inveotigation<^ is 
which, it had been employed. The precise limits will be found further detailed uudrr 
the several sections in which the various objects have been arranged for coiiveDi<fDt>-. 
and for the information of exhibitors, rather than as a matter of scientific claaaification. 
Models, drawings, or photographs will also be admissible where the originala cannt^* 
be sent. 

The apparatus may, in certain cases, be arranged in train as used for typical investi- 
gations. And arrangements will be made, as far as it may be fonnd ]practicable, fc 
systematically explaining and illustrating the use of the apparatus in the vano3» 
sections. 

While every care is taken of objects lent for exhibition, the science and art depart- 
ment cannot he responsible for loss or damage. 

The committees will have the right of rejecting any object that it may be thongbt 
inadvisable to exhibit. 

The cost of carriage of all objects selected for exhibition will be deftayed by itr 
science and art department. 

It is hoped that institutions or individuals having instruments of hietoiic int^re^: 
will be good enough to lend them. 

Forms on which to enter descriptions of objects offered for exhibition may be obtaiMvI 
on application to the director of the South Kensington Museum, London,'8. W. Tb<'«' 
forms should be filled up and returned as socm as possible, so that exlnbitor« d'^5 
receive early intimation as to the admisKibility of the objects they propoee to send. 

The exhibition will open on the Ist Auril, 1876, and will remain open nntil the ei.J 
of September, after which time the objects will be returned to the owners. 

AHITHMRTIC, 

Apparatus for teaching aritlimetic ; calcnlating-machines ; instruinenta for ?<»iv.:c 
equations; slide rules— numbering and enumerating apparatus, dec. 
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OSOMETRT. 

Instraments nsed in geometrical drawing; methods of copying j pantagraph, micro- 
graph ; Peaacellier's ceU and parallel motion ; machines for description of curves and 
^pe^iniens of the curves they describe, including geometric turning; instruments for 
f^iviiig graphic representations of phenomena ; models to illustrate descriptive geom- 
etry ; specimens to illustrate the process of making models according to a design ; 
iiioiU'Ih to illustrate solid geometry, perspective, crystallography, &c.; stereoscopic 
illustrations of solid geometry. 

MEASUREMENT. 

Of length. — Standard yard, meter, &c. ; comparator for standards of length, (sight 
and touch ;) gauges, measuring- wheels, steel tapes, &c. ; micrometers and verniers ; 
cathetometers. 

Of area, — Planimeters, &c. 

Of volume. — Standard gallon, liter, &c.; pipettes, burettes. Meters for gas, water, &c. 

Of angles. — Divided circles, theodolites, clinometers, goniometers, &c. 

Of mass. — Standard pound, kilogramme, &c. ; vacuum and other balances. 

Of den«ity.— Specific-gravity bottles, areometers, &c. 

Of <im6.---01ocks and pendulums, chronometers, watches, and balance-wheels ; tun- 
ing-forks for measuring small intervals of time; chronographs. 

Of velocity. — Such as Morin's machine ; strophometers, current meters, ships' logs, &.c. 

Of momentum. — Ballistic apparatus. 

Of farce, — Spring balances, pressure gauges, torsion balances, &c. . 

Of work. — Indicators, dynamometers, <&c. 

KINEMATICS, STATICS, AND DYNAMICS. 

Elementary illustration ; position and displacement of a point, a rigid body, or a 
material system ; composition and resolution of displacements ; velocity and acceler- 
ation, their composition and resolution j displacements of a connected system ; prin- 
ciples of mechanism ; rolling contact, sliding contact, beltingglink connections, shaft- 
ing, universal joints, dtc; transmission of work ; relation between the displacement 
of two pieces of a machine and the forces which they transmit ; the mechanical pow- 
ers ; instruments for illustrating the laws of motion, such as pendulums, gyroscopes, 
dynamical tojps. 

Laws of fluid pressure ; stability of floating bodies. 

Discharge of fluids through oriflces, and their motion in channels. 

Hydranlic and pneumatic transmission of power. 

MOLECULAR PHYSICS. 

Instruments and apparatus employed in teaching, and in the investigations and 
observations connecteil with : 

Pressure on matter. — Tension, compression, (piezometer,) torsion, flexion ; relation 
of volume to pressure ; elasticity of liquids and gases ; hardness, (of solids and liquids,) 
toughness, brittleness, malleability, 6lc. 

Communication of pressure through fluids. — Pressure of air, its consequences and ap- 
plications ; barometers, air-pumps, siphons, suction-pumps, spirators, &o, ; pressure 
of water, its consequences and applications ; levels, side pressure, &.c. 

Density. — Methods of measuring densities of gases, vapors, liquids, solids. 

Adhesion and cohesion. — Condensation of gases in solids, solution of gases in liquids ; 
mixing of gases with gases, (difi'usion. transpiration, Ac.,) absorption of liquids by 
solids, (capillarity, &c.,) absorption of liouids by gases, (evaporation, &c.,) mixing of 
liquids with liquids, (osmose, difi^usion dialysis.) Evaporation of solids, solution of 
solids, mixture of solids with solids, (cementation, &c.) 

SOUND. 

Instruments and apparatus employed in teaching, and in the investigations and ob- 
servations connected with : 

Geometricalf mechanical^ and optical methods of illustrating the laws of wave-motion. — 
Progressive waves, composition of vibrations, interference, stationary waves. 

Generation of sound. — Fog-horn, &c. 

Conduction of sound, — Through solids, liquids, and gases, stethoscopes. 

Velocity of sound. 

Detection of sound. — Sensitive flame, &c. 

Reflection and re/rac(ion.— Ear-trumpets, acoustic lenses, &c. 

Dispersion and absorption. 

Musical sounds. — Pitch, standards of pitch, standard tuning-forks, &c. ; methods of 
measuring and comparing rates of vibration ; toothed wheels, syrens, &c. ; vibration 
microscopes, SiC. ; methods of illustrating the nature of musical intervals ; nianometric 
flames, mirrored tuning-forks, <&c. 
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Musical quality, — Illustrations of the different quality of the sounds of various iD^tn:* 
ments, harmonics, and overtones, resultant tones, instruments for studying qn&Iitj 
Resonators, phonautographs, <&c. 

Musical instruments illustrating the above. — Methods of exhibiting the mode oi vibra- 
tion of various instruments and the quality of the sounds yielded by them. * 

LIGHT. 

Instruments and apparatus employed in teaching, and in the investigations and 
observations connected with : 

Production. — Combustion, electric discharge, &o. 

Measurement of intensity, velocity, 

Jotionofmatter on light. — Reflection, refraction, dispersion, achromatism, direct vi^^Jl 
prisms, polarization, absorption, (color,) fluorescence, &c. 

Action of light on light. — Interference, diffraction, measurement of wave lengtli, 
(optical banks,) &c. 

Action of light on matter. — Photography, radiometry, phosphorescence, &«. 

Technical appHcationa of optical principles. — Light-house, iUnmination, &4i. 

HEAT. 

Instruments and apparatus employed in teaching, and in the investigations and ob- 
servations connected with : 

Sources of ^.ea^.— Chemical, electrical, dynamical, solar, calorescence, &c. 

Effects of heat on matter. — Changes of temperature, expansion, and change of eks- 
ticity, liquefaction, vaporization, &c. 

Measurement of temperature. — ^Thermometers, pyrometers, &.C. 

Propagation of heat. — Radiant heat — radiometer, reflection, refraction, radiatioD. 
absorption, polarization; conduction — solids, liquids, gases; convection — ventila- 
tion, (&C. 

Efect of change of molecular state on temperature. — Freezing-mixtures, ice-machines, Ac. 

Effect of change of prmsure and volume. 

lieat quantity. — Unit or heat, calorimeters, specific heat, &.c. Methods of det-ermin- 
ing latent heat. 

Mechanical equivalent of heat. — Methods of determining. Illustrations of tbermo- 
dyii a lilies. 

Electrical equivalent of heat, — Methods of determining. 

Analysis of solar radiation, 

MAGNETISM. 

Instruments and apparatus employed in teaching, and in the investigations and ob- 
servations connected with : 

Natural magnets. 

Permanent artificial magnets. 

Electro-magnets. 

Methods of magnetization, — Effects of magnetization. Conditions affecting intensirr 
of magnetization : Temperature, (chemical,) composition, strains, <&c. 

Magnetic induction of all substances. — Diamagnetism. 

Measurement of intensity of magnetization, magnetic moment. 

Terrestrial magnetism, — ^Instruments for observation and automatic regiatration of tbt 
magnetic elements. 

ELECTRICITY. 

Instruments and apparatus employed in teaching, and in the investigations and ob- 
servations connected with : 

Production and maintenance of difference of potential. — ^Electrical machines actic«: 1-r 
friction, induction, (doublers, replenishers, dDC, Holz's and Toppler's machines, ^i.: 
galvanic batteries ; thermo-electric piles ; magneto-electric machines. Other source^. 
such as pyro-electricity, pressure electricity, cleavage, capillarity, osmose, &c. 

Detection and measurement of difference of |)ot«ntta/.— Electroscopes, electrometers, 
standards of electro-motive force, methods of comparison. 

Accumulation of electricity. — Insulators, condensers, accumulators, effects dae to ae- 
cumnlated electricity, distribution on conduct>ors, polarization of dielectrics, Slc. 

Measurement of electric quantity. — ^Torsion balances, standard accumulators, method'* 
of comparing electric capacities and dielectric co-eflicieuts. 

Detection and measurement of electric currents. — GalvauoBcopcs, galvanometers, voltam- 
eters, electro-dynamometers, &c. 

Resistance. — Standards of resistance, methods of comparing resistances, methods «'i 
establishing absolute standards, (British Association unit apparatus.) 

Effects 0/ electric currents, — Production of light, heat, electrolysis, electro^ffasiuv. 
Action on magnets, soft iron, (electro-magnets,) action of currents on currents. 

Technical application of ehctricity. — Electric telegraph, &c. 
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ASTRONOMY. 



tar-maps, oatalogneSy globes, orreries, &o. 
Meridian iDStraments. 
rrangements for communicating trae 
tiHiP. 
Itazimutbs, zenith-sectors, sextants, &.c. 

quatorial telescopes, J i|S.w. 



Micrometers. 

Driving-clocks. 

Special arrangements for — 

Celestial photography. 

Spectroscopic observations. 

Thermo-electric observations. 
Siderostats. 



APPLIED MECILIMICS. 



As the exhibition must be regarded a« chiefly referring to education, research, and 
lier scientific purposes, it must in this division consist principally of models, dia- 
ams, mechanical drawings, and small machines, illustrative of the principles and 
ogress of mechanical science, and of the application of mechanics to the arts. 



•operties of materials, 
nictures at rest and in motion. 
*ime movers, 
jservoirs of energy. 
)gulator8. 



The application of the principles of me- 
chanics to machinery as nsed in the arts. 

Shipping, naval architecture, and marine 
engineering. 



CHEMISTRY, 



Scientific instruments, apparatus, and materials employed in the investigation and 
aching of chemical science, and in the application of its principles to scientific por- 



agrams and models. 

u8trations of analytical results. 

ecimens of chemicals — (a) organic, (h) 

mineral. 

iparatus and fittings for laboratory and 

lectures. 

•paratus for gravimetric and volumetric 

operations. 

S^OTB. — Operations of the following nature may be illustrated, viz : 

Gas analysis. 



Apparatus for distillation and filtration. 
Apparatus for operations by the dry or 

hot method, such as furnace, blow-pipe^ 

&c. 
Refrigeratory apparatus. 
Apparatus for spectrum analysis. 



ganic analysis, 
ncral analysis, 
•ctrolysis. 
liter analysis. 



Spectrum analysis. 
Methods of investigation connected with 
vegetation and respiration. 



METEOROLOGY. 



ermometers and barometers, of special 

;on8truction. 

emometers, rain-gauges, hydrometers, 

kc. 

f-recording meteorological apparatus. 



Illustrations of various systems of storm- 

■ signals. 

Weather-maps. 

Instruments illustrating the phenomena 

of atmospheric electricity. 
Instrument-stands. 



GEOGRAPHY. 

nstruments nsed in surveying. 

nstruments used in geodesy and hydrography, including hypsometrical instruments, 

e-gauges, &c. 

Projections, maps, charts, models, and globes. 

>e<3p-sea sounding apparatus. Seismographical instruments. 

GEOLOGY AND MINING. 

nstruments for field and nnder^round surveying, 

''yi>ical collections of rock-specimens, including vein-stones. 

Vpical fossils arranged stratigraphically. 

fsipH in different stages, and finished maps. 

reological models, horizontal and vertical sections. 

)i agrams and plates of fossils, and general geological diagrams nsed in lecture- 

tllH. 

licroscopic sections of rocks and minerals, and apparatus for cutting such sections. 
Ej emometers, water-gauges, mining-barometers, and thermometers, 
lining plans, sections and models of workings. 
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MINERALOGY, CRYSTALLOGRAPHY, AC. 

Goniometers. 

Apparatus for stadying and exhibiting the optical characters of crystals. 
Sections for optical examination. 

Blow-pipe and other portable apparatus for determining minerals. 
Collections of crystals, models of crystals, plates of crystals, and apparatna for driv- 
ing them. 
Educational collections of minerals, &,c. 
Diagrams and models for lecture-rooms, 

BIOLOGY. 

1. Microscopes with accessary apparatus for biological research, &c. 

2. Physiological apparatus for investigating — 

a. The growth and mechanical movements of living organisms and their plrt^ 
h. The chemical phenomena of living organisms. 

c. The electrical phenomena of living organisms. 

d. The functions of the nervous and other systems. 

3. Apparatus for anatomical research. 

4. Apparatus for collecting and preserving objects of natural history. 

5. Appliances for teaching biology. 

A limited number of examples illustrating the performances of the appartlw «il 
be admissible. 



Science and art department of the committee of council on education — Loan colUctum ofKtn- 
tiflc apparatuSj South Kensington Museum — Apparatus in action, explana^Umi, 4^. 

PROGRAMME FOR THE WEEK ENDING SATURDAY. JTJI*Y 8, 1876. 
EVERY DAY. 

10 a. m. to 1 p. m. ; 2 p. m. to 4 p. m. — The " Times " composing and type-casiini^a^ 
chines at work, room F; Pictet's ice-making machine at work in engine-house, rooiB F- 

MONDAY. 

12 noon. — Faija's motometer, room H. 

3 p m. — Sir J. Whitworth's measuring-machine and testing-machine, room H : iec 
sical instruments, room Q. 

4 p. m.— Bosanquef s enharmonic harmonium, room Q ; Holmes's fog-horns, room I- 
Zanni's telegraphic apparatus, room F. 

5 p. m.— Warden, Clarke and Muirhead's electric apparatus, room F. 
7.30 p. m. — Post-office telegraphic apparatus, room F. 

8 p. m. to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 

8 p. m.— Lecture by the Right Hon. Lyon Playfair, C. B., M. P., F. R. S., on "Ait *:- 
airs, as illustrated by the Magdeburg hemispheres and Black's and Cavendidfa's bal- 
ances." 

TUESDAY. 

11 a. m. to 4 p. m. — M. Wiesn egg's furnaces, &c., laboratory adjoining room G. 
2.30 p. m. — Lowue's ventilation anemomet>er, (Dr. Mann,) room 6. 

3 p. m. — Spectrum of electric light, room F; Stanley's pantographs, room G. 

4 p.m. — Mr. Bonomi's apparatus for the identification of men, room M. 

5 p. m. — [ustruments lent by metorological office explained, room L. 
6.30 p. m. — Mr. Etler's electric machine, conference room. 

7 p. m. — Tisley and Spiller's pendulum-apparatus, room H. 
7.30 p. m. — Post-office telegraphic apparatus, room F. 

8 p. m. to 9 p. m.— Little Basses Rock light-house lighted, outside room K. 

WEDNESDAY. 

11 a. m. to 4 p. m. — M. Wiesnegg's furnaces, &c., laboratory adjoining room G^ 
3 p. m. — Magnetic observatory outside room K ; Poole's chronometers, room K. 
5 p. m. — Shand aud Mason's fire-engine models, room C. 

THURSDAY. 

3 p. m. — M%jor Ross's blow-pipe apparatus. 

4 p. m. — Holmes's fog-horns, room E. 

B'RIDAY. 



11 a. m. — Tisley and Spiller's pendulum-apparatus^ room H. 
4 p. m. — Mr. Skertchley's evaporimeter, room L. 
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SATURDAY. 

2 p. m. — Edinaud Wheeler^s microscopes, &c., room N. 
2.30 p. m. — Mr. Laelett^H metroscope, room L. 

3.30 p. m. — Mr. W. Groves^s chronograph, room K. 
4 p. m. — Instruments nsed by geographical travelers, room L. 
4.30 p. m. — Mr. PerigaPs kinematic models, room U. 
5.30 p. m. — Siemens^ bathometer and attraction meter, room H. 
8 to p. m. — Little Basses Rock light-honse lighted, ontside room K. 
8 p. m. — Liectare by Dr. Gladstone on ** The work of Davy and Faraday, as illustrated 
by the apparatus lent by the Royal Institution.'' 

PROGRAMME FOR THE WEEK ENDING SATURDAY JULY 15, 1876. 
EVEKY DAY. 

10 a. m. to 1 p. m. ; 2 p. m. to 4 p. m. — The " Times " composing and type-casting ma- 
chines at work, room F; Pictet's ice-making machine at work in engine-house, 
room F, 

MONDAY. 

10 a. m.— Lecture to science-teachers in science-schools, lecture-theater. 

3 p. m. — Sir J. Whitworth's measuring-machine and testing-machine, room H.; Mu- 
sical instruments, room Q. 

4 p. m.— Bosanquet's enharmonic harmonium, room Q ; Holmes's fog-horns, room E ; 
Lecture to science-teachers, by Mr. Merrifield, F. R. S., " Measurement-s, linear and sur- 
face," in the lecture- theater. South Kensington Museum. 

5 p. m. — Instruments lent by meteorological office explained, room L. 
7.30 p. m. — Post-office telegraphic apparatus, room F. 

8 p. m. to 9. p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m. — Lecture by the Rev. R. Main, M. A., F. R. S., on " The instrumental founda- 
tions of practical astronomy," conforence-room. 

TUESDAY. 

10 a. m. — Lecture to science-teachers, by Mr. W. Spottiswoode, F. R. S., on " Optical 
instrument employed in the polarization of light." 

3 p.m. — Spectrum of electric light, room F; Lieut. Gen. W. Smith's point-finder, 
room G. 

4 p. m. — Lecture to science-teachers, by Mr. Merrifield, F. R. S., on " Measurements, 
linear and surface ;" Sugg's photometer, landing of south staircase. 

6.30 p. m. — ^Mr. Etler's electric machine, conference-room. 

7 p. m. — Tisley and Spiller's pendulum-apparatus, room H. 

8 p. m. to 9 p. m. — Little Basses Rock li^ht-honse lighted, outside room K. 

8 p. m. — Lecture by Prof. Francis Guthne, '* Heat and work," conference-room. 

WEDNESDAY. 

10 a. m.— Lecture to science-teachers, by Professor Roscoe, F. R. S, " Technical chem- 
istry," lecture-theater, science-schools. 
2.30 p. m.— Geor^e^s ventilating stove, (Doctor Mann,) laboratory adjoining room G. 

3 p. m. — Magnetic observatory, outside room K. 

4 p. m. — Lecture to science- teachers, by J. Norman Lockyer, F. R. S., " Spectroscopes," 
lecture-theater. South Kensington Museum. 

THURSDAY. 

10 a. m. — Lecture to science-teachers, by Professor Roscoe, B. A., F. R. S., '* Technical 
chemistry," lecture- theater, science-schools. 

3 p. m. — ^Major Ross's blowpipe apparatus, laboratory adjoining room G. 

4 p. m. — Holmes's fog-horns, room E ; lecture to science-teachers, by J. Norman Look- 
yer, F. R. S., " Spectroscopes," lecture-theater. South Kensington Museum. 

FRIDAY. 

10 a. m. — Lecture to science- teachers, by Professor Stokes, F. R. 8., on *' Fluorescence," 
lecture-theater, science-schools. 

11 a. m. — Tisley and Spiller's pendulum apparatus, room H. 

4 p. m. — Lecture to science-teachers, by Prof. E. Ray Lankester, on " Mocroscopio in- 
vestigation," conference-room. 

SATURDAY. 

2.30 p. m. — Mr. Laslett's metroscope, room L. 

4 p. m. — Admiralty charts, room M.* 

5.30 p. m. — Siemens' bathometer and attraction meter, room U. 
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8 to 9 p. m. — Little Basses Rock light-bonse ligrhted, ontside room K. 
H p. ra. — Lecture by Dr. W. H. Stone, on " Modes of elicitring and re-eaforciog aoand. 
conferencerroom. 

PROGRAMME FOR THE WEEK ENDING SATURDAY JULY 22, 1876. 

EVERY DAY. 

10 a. m. to 1 p. m. ; 2 p. m. to 4 p. m. — The 'Times' " composing and type-casting 
machine at work, room F; Pictet's ice-making machine at work in engine-hoii^. 
room F. 

MONDAY. 

10 a. m. — Lecture to science-teachers, by Captain Abney, R. E., F. R. S., on " Photog- 
raphy," lecture-theater. South Kensington Museum. 

12 noon. — Barlow's patent motometer, (Mr. Faija,) room H. 

3 p. m. — Sir J. Whitworth's measuring-machine and testing-machine, room H; 
musical instruments, room Q. 

4 p. m.—Bosanq net's enharmonic harmonium, room Q ; Holmes's fog-horns, room £ ; 
lecture to science-teachers, by Mr. H. Dent Gardner, on "Time Measares," lectonF- 
theater, science-schools. 

5 p. m.— Aveling and Porter's road-locomotive, room C. 
7.30 p. m.— Post-office telegraph-apparatus, room F. 

8 p. m. to 9 p. m.— Little Basses Rock light-house lighted, outside room K. 
8. p. m.— Lecture by Mr. C. V. Walker, F. R. S.. on " Galvanic Time Signals," confer- 
ence-room. 

TUESDAY. 

10 a. m. — Lecture to science-teachers by Captain Abney, R. E., F. R. S.,on " Photog- 
raphy," lecture-theater, South Kensingt>on Museum. 
2.30 p. m. — George's ventilating-stove, laboratory adjoining room G. 

3 p. m. — Spectrum of electric-light, room F*. 

4 p. m. — Lecture to science-tea«hers, by Mr. H. Dent Gardner, on '* Time Measares," 
lecture-theater, science-schools ; Sugg's photometer, landing of south staircase. 

6.30 p. m. — Mr. Etler's electric-machine, conference-room. 

7 p. m. — Tisley and Spiller's pendulum apparatus, room H. 

8 p. m, to 9 p. m. — Little Basses Rock light-house lighted, ontside room K. 

8 p. m. — Lecture by the right honorable the Earl of Rosse, F. R. S., on " The Coa- 
strnction of Reflecting Telescopes and their relative advantages as compared witb 
Refractors," conference-room. 

WEDNESDAY. 

10 a. m. — Lecture to science-teachers, by Professor Williamson, Ph. D., F. B. S,, oo 
" Metallurgical Processes," conference-room. 

3 p. m. — Magnetic-observatory, outside room K. 

4 p. m. — Lecture to science-teachers, by Mr. A. B. Kempe, on " Link Motions^" cob- 
ference-room. 

THURSDAY. 

10 a. m. — Lecture to science-teachers, by Professor Williamson, Tb. D., F. R. S^ oe 
** Metallurgical Processes," conference-room. 

3 p. ni.— Major Ross's blowpipe apparatus, laboratory adjoining room G. 

4 p. m.— Holmes's fog-horns, room E ; lecture to science-teachers by Prof. T. F. Pigoc 
on " Geometrical and Engineering Drawing," conference-room. 

FRIDAY. 

10 a. m.— Lecture to science- teachers, by Prof. G. Carey FosteTi B. A., F. R. S, ^c 
" Electric Measurements," conference-room. 

11 a. m. — Tisley and Spiller's pendulum apparatus, room H. 

4 p. m.— Lecture to science- teachers, by Prof. T. F. Pigot, on " Geometrical and En- 
gineering Drawing," conference-room. 

SATURDAY. 

7 p. m.— Specimens of glass with metals fused into them by lightning, room F. 

8 to 9 p. ni. — Little Basses Rock light-house lighted, outside room K. 

8 p. ni.— Licture by Mr. W. Chandler Roberts, F. R. S., on " Graham's Apparatus' 
conference-room. 

PROGRAMME FOR THE WEEK ENDING SATURDAY JULY 29, lg7«. 
EVEHY DAY, 

10 a. m. to 1 p. m. ; 2 p. m. to 4 p. m.— The "Times " composing and type-casting ma- 
chines at work, room F; Pictet's ice-making machine at work in engine-house, room F. 
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MONDAY. 

10 a. m. — ^Leoture to soienoe-teachers, by Dr. W. H. Stone, on " Instraments for experi- 
ments on sound/' lecture- theater, South Kensington Museum. 

3 p. m. — Sir J. Whitworth's measuring-machine and testing-machine, room H ; musi- 
cal instruments, room Q. 

4 p. m.— Bosanquet's enharmonic harmonium, room Q ; Holmes's fog horns, room E ; 
lecture to science-teachers by Prof. J. P. O'Reilly, on '^Apparatus for mining-survey- 
ing," lecture-theater, science-schools. 

5 p. m. — Hay ward Tyler and Co.'s *' Universal " steam-pumps, room C. 
7.30 p. m. — Post-Office teTegraphio apparatus, room F. 

8 p. m. to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m. — Lecture by Mr. J. N. Douglas, " The light-houses on the Great and Little 
Basses Rocks, Ceylon," conference-room. 

TUESDAY. 

10 a. m. — ^Lecture to science-teachers, by Dr. W. H. Stone, on " Musical instruments 
and Temperaments," lecture-theater. South Kensington Museum. 
2.30 p. m.— George's ventilating stove, laboratory adjoining room G. 

3 p. m. — Explanation of Russian instruments, room F ; spectrum of electric light, 
room F. 

4 p. m. — Lecture to science- teachers, by Prof. J. P. O'Reilly, on ''Apparatus for min- 
ing-surveying," lecture-theater, science schools ; Sugg's photometer, landing of south 
staircase. 

6.30 p. m. — Mr. Etler's electric machine, conference-room. 

7 p. m. — Tisley and Spiller's pendulum apparatus, room H. 

8 p. m. to 9 p. ra. — Little Basses Rock light-house lighted, outside room K. 

8. p. m.— Lecture by. Prof. N. J. MjAskelyne, F. R. S., " What is a crystal f Answers 
drawn from the loan collection," conference-room. 

WEDNESDAY. 

10 a. m. — Lecture to science- teachers, by Prof. G. Carey Foster, B. A., F. R. S., on 
'' Electric measurement," conference-room. 

3 p. m. — Magnetic observatory, outside room K. 

4 p. m.— Lecture to science-teachers by Professor Flower, F. R. S., on *• Museum speci- 
mens for teaching purposes," conference-room. 

THURSDAY. 

10 a. m.— Lecture to science-teachers, by Dr. Si emeu's, F. R. S., on " Measurement of 
density, bathometer," &c., conference room. 
12 noon. — Demonstration by Sir J. Wbitworth of his apparatus. 

3 p. m. — Ms^or Ross's blowpipe apparatus, laboratory adjoining room G. 

4 p. m. — Holmes's fog-horns, room E ; lecture to science-teachers by Mr. Baillie Ham- 
ilton, on " New mnsicsd instruments," conference-room. 

FRIDAY. 

10 a. m.— Lecture to science-teachers, by Prof. Story Maskelyne, M, A., F. R. S., on 
" Mineralogical apparatus," confurence-room. 

11 a. m.— Tisley and Spiller's pendulum apparatus, room H. 

4 p. m.— Lecture to science-teachers by Dr. Hag^ins, F. R. S., " The spectroscope ap 
plied to astronomy," lecture theater, scienbe-schools. 

SATURDAY. 

8 to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m. — Lecture b,v Captain Davis, R. N., on **Arctic discoveries as illustrated by the. 
maps and charts in the collection." 

PROGRAMME FOR THE WEEK ENDING SATURDAY, AUGUST 5, 1876. 
EVERY DAY. 

10 a. m. to 1 p. m.; 2. p. m. to 4 p. m.—The "Times " composing and type^asttog ma 
chines at work, room F; Pictet's ice-making machine at work in engine-house, 
room F. 

MONDAY. 

10 a. m. — Lecture to science-teachers, by Professor Michael Foster,. M. D., F. R. S., 
** Use of lecture experiments in biological teaching," lecture-theater, science-schoo]. 

2 p. m. to 5 p. m. — The magneto-electric machine, by Gramme, and the electric 
light, room F. 

21 N 
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3 p. m. — Sir J. Whitwortb's measuring-maohine and testiDg-maofaine, room H. ; ffio- 
sioal instrnmeDts, room Q. 

4 p. m. — Holmes's fog-horos, room £ ; lectnre toBcience-teacber8,by Mr.W.Chandkt 
Boborto, F. B. 8., "Graham's researches/' lecture-theater, science-echoolB. 

7.30 p. m. — Post-offioe telegraphic apparatus, room F. 

6 p. m. to 9 p. m. — Little Basses Book light-^oase lighted, onfside room K. 

8 p. m. — Lecture by Professor G. Carey Foster, F. B. 8., *^ Electricity as a motiTc 
power," oonference-room. 

TUESDAY. 

to a. m.—Lecture to science-teachers, by M%}or Wilson, "B. E., F. B.8., "SarTejinf 
instruments," lecture-theater. South Kensington Musenm. 
2.30 p. m. — Lightning-conductors, (Dr. Mann,) room F. 

3 p. m. — Spectrum of electric light, room F. 

4 p. m. — Sugg's photometer, landing of south staircase. 

7 p. m. — Tisley and Spiller's pendulum apparatus, room H. 

8 p. m. to 9 p. m. — Little Basses Bock light-house lighted, outside room K. 

WEDNESDAY. 

10 a. m.— Lecture to science-teachers, by Msgor Wilson, B. E., F. B. S., " Sarreying 
instruments," conference-room. 

3 p. m. — Magnetic observatory, outside room K. 

4 p. m. — Lectnre to science- teachers by Mr. B. H. Scott^ M. A., F. B. S., *' Hetecwolof- 
ical apparatus," conference-room. 

THUB8DAY. 

10 a. m.— Lectnre to science-teachers, by Professor Bnrdon Sanderson, M. D., LL. D. 
F. B. S., " Becording instruments," oonference-room. 

2 p. m. to 5 p. m.— The magneto-electric machine, by Gramme, and the electric light. 
room F. 

4 p. m. — Holmes's fog-horns, room E. 

Lecture to science-teachers, by Mr. B. H. Scott, M. A., F. B. 8., ** Meteorological ap- 
paratus," conference-room. 

FRIDAY. 

10 a. m. — Lecture to science-teachers, by Dr. Lauder Bmntoni F. B. 8., " ApparatTis 
for physiological chemistry," conference-room. 

11 a. m. — ^Tisley and Spiller's pendulum apparatus, room H. 

4 p. m. — Lecture to science-teachers, by Mr. Yinesi B. A., *' Apparataa for v^etablr 
physiology," oonference-room. 

SATURDAY. 

3 p. m. — Mr. Pichler's instruments for illustrating harmony and discord, Toom Q. 
8 to 9 p. m. — Little Basses Bock light-house lighted, outside room K. 

8 p. m. — Lectnre by Capt. J. E. Davis, B. N., F. B. G. 8., on '* Antarotie diacoverir? 
as illustrated by the maps and charts in the collection," oonference-room. 

PROGRAMME FOR THE WEEK ENDING SATURDAY. AUGUST 18, lg7«. 
EVERY DAY. 

10 a. m. to 1 p. m.; 2 p. m. to 4 p. m.— Th^'^ Times" composing and typc-oaBttog a <• 
chine at work, room F ; Pictet's ice- making machine at work in engine-hoase, room F 

MONDAY. 

10 a. m. — ^Lecture to science-teachers, by Professor Goodeve, M. A., " End mea^ jt^ 
ment," lecture-theater, science-schools. 

12 noon. — Barlow's patent motometer, (Mr. Faija,) room F. 

2 p. m. to 5 p. m. — The Gramme magneto-electrio machine and the electric li^L*. 
room F. 

3 p.m.— Sir J. Whit worth's measuring- machine and testing-machine, room H. a^.- 
sical instruments, room Q. 

* 4 p. m. — Holmes's fog-horns, room E ; lectnre to science-teachers, by Profeflaor BaT 
LL. D., F. B. S.,"Astronomical instruments," lecture-theater, South Kensington Uasraz.- 

7.30 p. m. — Post-office telegraphic aoparatus, room F. 

8 p. m. to 9 p. m.— Little Basses Bock light-house lighted, outside room K. 

8 p. m. — Lecture by Prof. Herbert McLeod, " Some properties of gases,'' coiifexv<ac«- 
room. 

TUESDAY. 

10 a. m. — Lecture to science- teachers, by Professor Goodeve, M. A., "Coaveniosi • 
motion," lecture-theater, science-schools. 
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2.30 p. m.— Solid-flame bnrners, (Dr. MaoDi) laboratory adjoining room G. 

3 p. m. — Speotram of eleotrio light, room F. 

4 p. m.— Sage's photometer, landing of south staircase ; lecture to science-teaohers^ 
by Professor B^l, LL. D., F. R. S., "Astronomical instrnmentSi'' conference-room. 

7 p. m. — Tisley and Spiller's pendnlnm apparatus, room H. 

8 p. m. to 9 p. m. — Little Basses Rock liglit-house lighted, outeide room E. 

WEDNESDAY. 

10 a. m. — Lecture to science-teachers, by Professor Goodeve, M. A., " Illustrations of 
applied mechanics," lecture-theater, scieuce-schuols. 

3 p. m. — Magnetic observatory, outside room K. 

4 p. m. — Lecture to science-toachorS| by Professor Ball, LL. D., F. R» S., " Calculating 
machines,^' conference-room. 

THURSDAY. 

10 a. m. — Lecture to science-teachers, by Mr. Sorby, F. R. S., '* Microscopes,'^ confer- 
ence-room. 

2 p. m. to 5 p. m. — The Gramme magneto-electric machine and the electric light, 
room F. 

4 p. m. — Holmes's fog-horns, room E ; lecture to science-teachers, by Mr. Bottomley, 
" Electrometers," conference-room. 

FRIDAY. 

10 a. m. — Lecture to science-teachers, by Dr. H. E. Armstrong, " Organic chemistry," 
conference-room. 

11 a. m.— Tisley and Spiller's pendulum apparatus, room H. 

4 p. m. — Lecture to science-toachers, by Mr. Bottomley, " Electrometers," conference- 
room. 

SATURDAY. 

3 p. m.— Mr. Pichler's instruments for illustrating harmony and discord, room Q. 

5 p. m. — M'Kay'ii patent equilibrium drill, room 0. 

8 to 9 p. m. — ^Little Basses Rock light-house lighted, outside room K. 
8 p. m. — Lecture by Mr. W. S. Mitohell, M. A., " The rise of stratigraphical geology 
in England and some of its practical results," conference-room. 

PROGRAMME FOR THE WEEK ENDING SAIURDAY, AUGUST 19, 187€. 
EVERY DAY. 

10 a. m. to 1 p. m. ; 2 p. m. to 4 p. m. — ^The "Times" composing and type-casting 
machine at work, room F; Pictet's ice-making machine at work in engine-hoose, 
room F. 

MONDAY. 

10 a. m. — Lecture to science-teachers, by Professor Barrett, " Simple apparatus for 
teaching physics," lecture-theater, science-schools. 

3 p. m. — Sir J. Whitworth's measuring-machine and testing-machine, room H ; 
mnsical instruments, room Q. 

4 p. m. — Lecture to science-teachers, by Professor Geikie, F. R. S., " Geological maps 
and apparatus for surveying," lecture-theater, South Kensington Museum. 

7.30 p. m. — Post-office telegraphic apparatus, room F. 
8 p. m. to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m.— Lecture by Mr. W. J. Harrison, F. G. S., on the " Study of Local Geology 
with Illustrations from Leicestershire," conference-room. 

TUESDAY. 

10 a. m.— Lecture to science-teachers, bj; Prof. George Forbes, " Thermo-dynamics, spe- 
cific and latent heat," lecture-theater, science-schools. 

2.30 p. m. — Lowne's ventilation anemometer, (Dr. Mann,) laboratory adjoining 
room G. 

4 p. m. — Sugg's photometer, landing of south staircase ; lecture to science-teachers, 
by Professor Goikie, F. R. S., ** Geological maps and apparatus for surveying," confer- 
ence-room. 

7 p. m.— Tisley and Spiller's pendulum apparatus, room H. 

8 p. m. to 9 p. m. — Little Basses Rock light-house lighted, outside room K ; lecture by 
Fror. E. Hull, F. R. S., " The physical geology of Ireland as compared with that of Eng- 
land," conference-room. 

WEDNESDAY. 

10 a.m. — Lecture to science-teachers, by Professor Kennedy, C. E., "Kinematical 
models," conference-room. 
3 p. m. — Magnetic observatory, outside room K. 
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4p.m. — Lecture to science-teachersi by Mr. Froode, M.A.,F.R.S., '^Thelawsof 
fluid resistance as they afifect ships/' oonfereoce-room. 

THURSDAY. 

10 a. m.— Lecture to science-teachers, by Professor Kennedy, C. £., ''Kiaemiticai 
models," conference -room. 

4 p.m. — Lecture to science- teachers, by Mr. Fronde, M. A.,F.R.S., <* Propaluoo of 
ships," conference-room. 

FRIDAY. 

10 a. m. — Lecture to science-teachers, by Professor Barrett, " Sources of electricitj/ 
lecture-theater, science-schools. 

11 a. m. — Tisley and 8pi tier's pendulum apparatus, room H. 

4 p. m. — ^Lecture to science-teachers, by Prof. George Forbes," '' Conduction of heit,' 
conierence-room. 

SATURDAY. 

3 p.m. — Mr. Pichler's instruments for illustrating harmony and discord, room Q: 
Mi^or Ross's blowpipe apparatus, laboratorv adjoining room G. 

6 p. m. — Mr. Etlers electric machine, conference- room. 

8 to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m.— Lecture by Prof. W. F. Barrett, " Experiments illustrating the analogy I*- 
tween light and sound." 

PROGRAMME FOR THE WEEK ENDING SATURDAY, AUGUST 96, im, 
KVKRY DAY. 

10 a. m. to 1 p. m., 2 p. m. to 4 p. m. — ^The " Times " composing and type-eastio^ nj> 
chines at work, room F ; Pictet's ice-making machine at work, in engine-hoose, ruom F. 

MONDAY. 

12 noon. — Barlow's patent motometer, (Mr. Faija,) room F. 

3 p. m. — Sir J. Whitworth's measuring-machine and testing-machine, room H ; iu3» 
cal instruments, room Q. 

7.30 p. m.— Post-office telegraphic apparatus, room F. 
8 p. m. to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m.— Lecture by Mr. W. Spottiswoode, F.R. 8., "Experimental iUustntionsf 
polarized light," Lecture Theatre, South Kensington Museum. 

TUESDAY. 

2.30 p. m. — George's yentilating stove, laboratory adjoining room G. 

4 p. m. — Sugg's photometer, landing of south staircase. 

4.o0 p. m. — ^Apparatus lent by the hydrographio department of the admiraltx, n'^ 
K. 

7 p. m. — ^Tisley and Spiller's pendulum apparatus, room H. 

8 p. m. to 9 p. m.—Little Basses Rock light-house lighted, outside room K. 

WEDNESDAY. 

3 p. m.— Magnetic observatory, outside room K. 

THURSDAY. 
FRIDAY. 

11 a. m. — ^Tisley and Spiller's pendulum apparatus, room H. 

SATURDAY. 

3p.m. — ^Mr. Pichler's instruments for illustrating harmony and disced, rooo <j 
Mi^or Ross's blowpipe apparatus, laboratory adjoining room O. 

4 p. m. — Dynamic anemometer, (Aeronautical Society,} room H. 
6 p. m. — Mr. Etler's electric machine, conference-room. 

8 to 9 p. m. — Little Basses Rock light-house lighted, outside room K. 
8 p. m. — Lecture by Mr. J. Baillie Hamilton, " New musical inatiuments,'' htcivt 
Theatre, South Kensington Museum. 

PROGRAMME FOR THE WEEK ENDING SATURDAY, SEPTEMBER t, le^l 

EVERY DAY. 

10 a. m. to 1 p. m., 2 p. m. to 4 p. m.—Pictet's ice-making machine at work, in enp^ 
house, room F. 



Digitized by VjOOQIC 



KEPOET OF THE SECRETARY OF THE NAVY. 325 

MONDAY. 

2 to 5 p. m. — The Gramme magneto-electric machine and the electric light, room F. 

3 p. m.— Musical instraments, room Q. 

8 p. m.—Lectare by Mr. H. W. Chisholm, '' Standard weights and measares/' confer- 
ence-room. 

TUESDAY. 

4 p. m. — Sugg's photometer, landing of south staircase. ' 
7 p. m. — Tisley and Spiller's pendulum apparatus, room H. 

WEDNSSDAY. 

3 p. m. — Magnetic observatory, outside room K. 

THURSDAY. 

2 to 5 p. m. — The Gramme magneto-electric machine and the electric light, room F. 

SATURDAY. 

3 p. m. — Mr. Pichler's instruments for illustrating harmony and discord, room Q ; 
Major Rose's blowpipe apparatus, conference-room. 

6 p. m. — Mr. EtlePs electric machine, couference-roorat 



No. 13.— REPORT OF RE AR ADMIRAL THORNTON A. JENKINS, 
U. S. N., INTERNATIONAL CENTENNIAL EXHIBITION, 1876. 



International Exhibition, 1876, 
boakd on behalf of tj. s. executive departments, 

Office of the representative of the Navy Department, 
3703 Hamilton street^ Philadelphia^ November 27, 1876, 

Sir: I have the honor, and very great pleasure, to report that the na- 
^al branch of the International Centennial Exhibition of 1876 (which 
rormed a very small part, however, of the entire exhibition, which was 
formally opened on May 10 and formally closed on November 10) proved 
\ greater success than some of its contributors and warmest Mends had 
n the earlier days of the undertaking hoped for. 

The deep interest manifested by yourself from the first in the success I 

>f the naval exhibition, and your continued anxiety that nothing should ' 

je omitted or left undone that could in any way conduce to or add to its 
success strengthened the hands and gave great encouragement to my- | 

\e\f and my associates on centennial duty. 

Without assuming to pass judgment upon the professional or popular i 

estimate, as mere exhibits, of the articles and objects arranged in the 
lavsiil section of the Government building, I may be permitted to say ! 

:hat the opinions of all classes of persons, so far as I have heard, have 
>een most favorable and greatly to the credit of the naval department ! 

ind naval service of the country. I 

On the 5th of May (five days in advance of the formal opening of the 
exhibition) the exhibits in the naval section were arranged and in the 
nain labeled in English, French, and German, showing sections, classes, 
lumbers, names, and descriptions of each objeet. A catalogue, embrac- 
ng every object on exhibition, was prepared and widely distributed 
imoug the different foreign commissioners and the representatives of the 
lififerent States and Territories of the United States. 

A few weeks prior to the closing of the exhibition the very unique 
nd highly interesting exhibits presented by His Majesty the King of 
)iam to the United States, through Bear-Admiral Etoynolds (command- 
ng Asiatic station) and the Navy Department, were received at the 
ilovemment building, and within a week these curious, wonder-inspir- 
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ing articles were all arranged in cases and on tables, all properly labeled, 
and a catalogue made oat. 

I beg leave to inclose herewith a synoptical table of the naval exhibits 
and to refer to the printed catalogue for further information on the sob- 
ject. 

I beg leave also to refer to the printed catalogue of the Siamese col- 
lection for information which could not well find a place in a short report 
to the Department 

I trust I may be permitted to say in conclusion that, whatever may 
have been the misgivings as to probable success in the ootset of tbe 
undertaking, the naval exhibits at the International Centennial Ex- 
hibition of 1876 have been most creditable to the Navy Department, U> 
its distinguished head, to the chiefs of bureaus, and others, who fnr- 
nished the articles. 

I am, sir, very respectfully, vour obedient servant, 

THORNTON A. JENKINS, 

Bear-Admiralj U, 8, JV^., 
Representative Navy Department^ 
Centennial Exhibition of 1876. 
Hon. Geoge M. Robeson, 

Secretary of the Navy, Navy Department^ WashingtoUy Z). C 



Synoptical list of the naval exhibits in the United States Government build- 
ing j Fairmount Park, Philadelphia. 

SECTION 1. — NAVAL ORDNANCE, ETC. 

Fac simile of a " monitor '^ revolving turret, with two XV-incb gans 
inside — one on an Eads's steam-carriage, and the other an Ericsson's 
carriage, complete. 

Class A. — Heavy ordnance, from XV-inch to the smaller calibers. 

Class B. — Different calibers of howitzers and Gatling guns. 

Class C. — Small-arms, old and new. 

Class D. — Projectiles of every caliber, sections of shells, old and 
new, &c. 

Class E.— 

Class F. — Loading-gear, caunou-locfes of different periods ; fnses of 
different kinds and times, and numerous vent-impressions after cannoa- 
firing. 

Class 6. — Models of ordnance, ordnance implements, and ntensils of 
the past and present. 

Class H. — Ordnance relics. 

Class I. — Ordnance publications. 

Class K. — ^Torpedoes of different kinds used, or proposed to be used ; 
batteries, wires, and all the instruments and appliances nsed in tb^ 
torpedo-service ; plans of torpedo-station. 

Class L. — Apparatus for measuring the force of projectiles. 

Class M. — ^Dresses and arms of seamen and marines from 1776 to 
1876, inclusive. 

Class N. — Specimens of the different kinds and sizes of gunpowder. 

SECTION 2.— NAVIOATION. 

Class A. — Nautical and surveying instruments used in the Unit«U 
States Navy, embracing chronometers, compasses, magnetic collimator, 
adjustable binnacle, gravitation-compasses, &c. 
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Glass B. — ^Logs for measaring the speed of vessels ; soandiDg-leads, 
lines, and mechanical sonnding-apparatus. 

Class C. — Side and head lights for vessels at sea ; deck, cabin, and 
other lamps, &c. ; lanterns used on board ship. 

Class D.— Charts published at the H3 drographic Ofiice of the Navy 
Department. 

Class E. — Nautical books published and used in the United States 
Navy.. 

Class F. — ^National flags, embracing those from 1775 to 1876, com- 
plete; officers' flags, signal-flags, American bunting, and American 
seamless flags. 

Class G. — Publications of United States Naval Observatory from its 
organization to 1876. 

Class H. — ^Three buildings, /ao similes of those used in observing the 
transit of Venus, with a sidereal clock, and the other instruments actually 
used by the observers at the different stations. 

Class I. — Belies, photographs, charts, maps, medals, journals, re- 
ports, &c., relating to or obtained from the Arctic regions during the 
different American Arctic voyages of exploration aud discovery. 

Class K. — The American Nautical Almanac and nautical almanac 
publications to 1876^ 

Class L. — Belies of Captain John Paul Jones, of the Continental 
Navy. 

SECTION 3.— EQUIPMENT, 

Class A. — Ships' galleys — modern. 

Class B. — From the rope-walk of the Boston navy-yard : American 
and Bussian hemp rope, Manila and other grass rope, and small stuff 
of different sizes, including a hemp cable of 25 inches ^ specimens of 
the different hemp and other fibers used in the Navy for making rope. 

Class C. — Wire rope, made at the Boston navy-yard, of all the differ- 
ent sizes of hawsers to the smallest size made anywhere. 

Class D. — Specimens of chain cables ; shackles for chain cables, 
anchor-buoys, link and shackle bending machine in use at Washington 
navy -yard, &c. 

Class E. — Specimens of cotton and hemp canvas of different num- 
bers used in the Navy. 

Class F. — Hoisting-gear. 

Class G. — Specimens of iron which have been subjected to test by 
a commission under orders of the Navy Department. 

Section 4.— Yaeds and docks. 

Class A. — Model of stone dry-docks at Kittery, Me., Boston, Mass., 
New York, Norfolk, Va., and Mare Island, Cal., navy-yards. 

Class B. — Spexsimens of oak taken from different historical vessels 
of the Navy. 

Class C. — Plans of different navy -yards, dry-docks, cranes, derricks, 
&c. 

Section 5.— Construction and repair. 

Class A. — Models of vessels of war, old and new. 
Class B. — Bent knees for ship building. 

Class C. — Belie of the ship Philadelphia from Tripoli, Africa, and 
of the Lawrence from Lake Erie ; relic of the Kearsarge. 
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Section 6.— Medicine and subgeby. 

Glass A. — Complete set of sargical instraments, set of sar^^oa^ ap- 
pliances, hospital-stores, dispensary farnitare, model of sick-bay, model 
of hospital ship, articles for sanitary purposes used on board vessels of 
war, photographs of the different naval hospitals, stationery, bUok 
books, forms, &c. 

Section 7.— Pay,' PBOvisioNS, and cLOTHiNa. 

Class A. — Specimens of the different articles composing the JS^avr 
ration. 

Class B. — Specimens showing original packages as prepared for sea. 

Class C. — Specimens of uniform clothing used by seamen in the 
Navy. 

Class D. — Small stores served to the men on board vessels of war, 
such as tea, coffee, sngar^ tobacco, pepper, &c.; tape, needles, pins, 
sewing materials, &c. 

Class E. — Stationery, blank forms, books, returns, &c. 

Section 8.— Steam-engineebing. 

Class A. — Two marine steam-engines, two tubular steam-boilers, 
steam-cutter engines, steam-cutter propellers, fresh-water-distilling 
apparatus, filtering apparatus for fresh water, indicators, saliometers 
tools, implements, gum packings, drawings of engines and boilers, pho- 
tographs, &c., of steam machinery. 

Section 9.— Pobtbaits op distinguished deceased naval offi- 

CEBS. 

Forty-one portraits of distinguished deceased naval offi(;ers, com- 
mencing with Commodore Esek Hopkins, the first commander-iu-ehitrf 
of the Continental Navy in 1775. 

Two portraits of representative petty officers of former time«. 



No. 14.— DETAILED MOVEMENTS OP VESSELS. 
NOBTH ATLANTIC STATION. 

The force on this station is now under the command of Rear-AdminI 
S. D. Trenchard, who relieved Bear-Admiral William E. Le Boy on tb« 
31st of August, 1876. Rear- Admiral J. K. M. Mullany, who was in com- 
mand of the station at the last report, was relieved by Bear- Admiral 
Le Boy on the 14th of February, 1876. 

The flag of Bear- Admiral Mullany was transferred from the Woreester 
to the Hartford on the 5th of January, and the Worcester was pat out 
of commission as a cruiser on the 18th of that month. 

The force on the station consists of theHarttbrd, (flag-ship,) 18 guns 
Plymouth, 12 guns ; Swatara, 8 guns ; Ossipee, 8 guns ; Adaros^ 6 gans 
Essex, 6 guns; Huron, 4 guns; Banger, 4 guns; Shawmut, 3 gnns 
New Hampshire, store-ship at Port Boyal ; Pawnee, hospital-ship at tht 
same place ; tug Seaweed ; and the iron-clads Ajaz, 2 guns ; CatskiU^ '2 
guns; Dictator, 2 guns; Ganonicus, 2 guns; Lehigh, 2 gaiis; Man- 
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hattan, 2 giiDS ; Mahopac, 2 guDS ; Montaak, 2 guns ; Passaic, 2 gans ; 
Saagns, 2 gans ; and Wyandotte, 2 gans. 

The Brooklyn, Monongahela, Congress, Marion, Vandalia, Alert, and 
Pinta were also attached to the station part of the year. 

The Hartford arrived at Norfolk, Va., from New York, on the 24th of 
December, 1875, and the flag of Bear- Admiral Mallany was hoisted on 
board January 5, 1876. 

On the 14th of February, Eear- Admiral William E. Le Roy hoisted his 
flag, and on the 9th of March left Norfolk for Hampton Boads, Va., to 
organize the fleet, &c. On the 14th, a battalion of men was landed at 
Fortress Monroe and drilled with satisfactory results. The battalion 
consisted of men from the Hartford, Plymouth, Marion, Vandalia, and 
Huron, and was composed of 8 companies of blue-jackets, 288 men ; 3 
companies of marines, 102 men ; and 6 howitzers, 126 men ; total, 516 
men. 

On the 21st of March sailed for Port Royal, S. C, arriving there about 
the 27th. On the 23d of April sailed for Key West, Fla., and departed 
thence May 2 for Tarapico, but touched at Brazos Santiago, Texas, the 
admiral having received information rendering that course necessary. 
After remaining there until the 15th, left for Tampico, and reached that 
place on the 22d. Finding American interests not in immediate danger, 
sailed June 14, and arrived at Port Boyal on the 27th. On the 8th of 
July proceeded to Philadelphia, arriving on the 12th, and remained 
until September 26, on duty in connection with the Centennial Exhibi- 
tion. Rear- Admiral S. D. Trenchard relieved Rear- Admiral Le Roy of 
the command of the station, and hoisted his flag on the 31st of August. 
The Hartford left on the 26th of September, and anchored at Hampton 
Koads the next day, where she still remains. 

The Plymouth left the navyyard, Norfolk, December 14, 1875, and 
dropped down to an anchorage off the flag-ship, Norfolk, thence to 
Hampton Boads March 9, 1876 ; sailed for Port-au-Prince on the 15th, 
iu company with the Vandalia, and arrived there on the 26th. Left 
Port-au-Prince on the 22d of April, and arrived at Kingston, Jamaica, 
on the 27th, remaining there until the 2d of May, and leaving on that 
day, touching at Cape Mole, St. Nicola, Haiti, Genoine, St. Marks, and 
thence back to Port-au-Prince, reaching the last-named place on the 
7th. Left on the 8th, bound to St. Domingo and other ports, where she 
touched, and returned to Port Boyal on the 5th of June. Sailed for 
Charleston, S. C, and gave the crew liberty, and on the 8th of July left 
for New York, and reached there on the 14th, departing thence on the 
28th. Arrived at Halifax on the 3d of August, remained until the 12th, 
touched at Gloucester on the 15th, and, leaving there on the 17th, 
reached Boston the same day. Left on the 25th, touched at Gardi- 
ner's Bay, and returned to New York on the 30th. On the 19th of Sep- 
tember sailed for Philadelphia, which port she reached on the 2l8t. 
Remained there on duty iu connection with the Centennial Exhibition, 
relieving the Hartford, until the 21st of November, when she left in 
company with the Essex, and anchored in Hampton Boads November 
23, where she remains. 

The Ossipee left Port Boyal about February 16 for Pensacola, Fla., 
and arrived there on the 29th. Sailed on the 12th of April for a short 
cruise to Cuba, returning to Pensacola on the 23d ; and left on the 25tli 
for Port Boyal, with the iron-dad Manhattan, reaching that port on the 
2d of May. Sailed from Port Boyal, on account of sanitary reasons, on 
the 16th, for Portland, Me., arriving there on the 27th, and remaining 
there until the 5th of July. Left on that day, touched at Mount Desert, 
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and arrived at Boston on the 10th, which port she left on the 23d, and 
anchored at Hampton Roads on the 27th. On the 14th of October sbe 
proceeded to New Orleans) La. On her way she pnt into Key West for 
coal, having encountered a harricane, bnt sustained damages of no 
great extent ; sailed on the 25th, and reached New Orleans, where she 
now is. 

The Swatara left Para, Brazil, December 3, 1875, whither she hsd 
gone to offer passage to the Uuited States to indigent Americans there; 
arrived at Port Royal, S. C, December 27, and joined the station. In 
February, 1876, departed for Peusacola, reaching that port on the 29th; 
and leaving on the 27th of March, with the iron-clad Mahopac, for Port 
Eoyal, where she arrived on the 10th of April. On the 2l8t, left for a 
cruise to Key West and the Gulf of Mexico. May 2, arrived at Key 
West from Havana, and departed thence for Tampico, Mexico; left 
there about the 31st for a cruise to the southward, to touch at Taspan 
on her way to Vera Cruz. On the 13th of July, returned to Port Royal 
from cruise, having visited all the ports on the coast of Mexico fitHD 
Truxpan to Tobasco, and on the 20th left for Ha|ffax, which port Rhe 
reached on the 26th. Left on the 8th of August for Portland, Me., Bos- 
ton, Newport, and New York ; visited those ports, and arrived at the 
last-named on the 6th of September, and remains there. 

The Adams was put in commission at Boston on the 21st of July, aod 
left for Philadelphia on the 6th of August. Arrived at Philadelphia od 
the 9th, and joined the station. On the 4th of September departed for 
Norfolk ; arrived on the 6th, and left on the 16th for Hampton Boads, 
where she remained until the 17th of November, when she sailed iix 
Port Royal. 

The Essex was put in commission at Boston on the 3d of October, 
and sailed for Philadelphia on the 24th, reaching that port on the 28tL 
On the 21st of November left for Hampton Beads, and arrived there oq 
the 23d, where she remains. 

The Huron reported at Norfolk December 17, 1875, for duty on the 
station, aud on the 9th of February, 1876, was ordered to Hampton 
Beads. March 21, left for Port Boyal, S. 0., arriving there on the 27th. 
On the 10th of April sailed for Vera Cruz, where she arrived on the 
24th. Left there, and arrived at Key West on the 10th of June for coal 
and provisions, and returned to Vera Cruz, reaching there on the 2Stb. 
July 1, left Vera Cruz and visited Frontera, Tobasco, Santa Anna, aod 
other ports, returning on the 21st. August 4, arrived at Port Boyal 
and sailed on the 13th for Portsmouth, N. H. ; arrived on the Idth, and 
left on the 26th for Boston ; reached there on the 28th, and sailed es 
the 16th September for Hampton Beads, where she remains. 

The Shawmut left Aspinwall December 4, 1875, and arrived at Eer 
West on the 13th. In February, 1876, ordered to Pensacola ; arrived 
there on the<lst of March, and left on the 21st with the ironclad Ajax 
for Port Boyal, reaching there on the 7th of April. Left on the 19th. 
and reached Tampico, Mexico, on the 4th of May. Left on the 1st of 
June for Key West for coal aud provisions ; arrived there on the 14tbf 
and returned to Tampico on the 24th ; departed thence on the 3d of July, 
and visited Tuxpan and Vera Cruz, arriving at Key West on the 1st of 
August ; sailed for Port Boyal on the 3d, arrived the 7th, and left the 
next day for New London, Conn. ; remained there until the 9th of Sep- 
tember; sailed that day for New York, arriving the next day, and con* 
tinning there until the 30th, when she departed for Hampton Boads, 
reaching there October 2d, where she remains. 

The New Hampshire left Norfolk May 10th, in tow of the Powhatao. 
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for Port Koyal, arrived on the 15th, and remained there as a store-ship. 

The Pawnee has contiuaed at Port Boyal since April 13, 1875, and is 
ased as a hospital-ship. 

The iron-clad Dictator remains at Port Koyal, and the ironclad Canon- 
icus at New Orleans. The ironclads Catskill, (arrived in March,) Ajax, 
(arrived April 7,) Mahopac, (arrived April 10,) Saagus, (arrived April 
14,) Manhattan, and Lehigh, (arrived May 2,) having been convoyed 
from the Pensacola and Norfolk navy-yards, remain at Port Royal. 

The iron-clads Wyandotte, Passaic, and Montank left Norfolk and 
anchored in Hampton Eoads November 24. 

The Brooklyn arrived at Port Royal February 14, left April 22 for 
Norfolk, reached there on the 25th, and departed on the 22d of June for 
New York, and arrived there on the 30th, and was put out of commis- 
sion on the 21st of July. 

The Congress arrived at Port Royal January 17, left in the latter part 
of April for Philadelphia, reaching that port May 6, remained there on 
duty connected with the Centennial Exhibition, (furnishing four compa- 
nies of sailors as escort to the President of the United States on the 
opening day,) until July 10, sailed on that day, and arrived at Ports- 
mouth, N. H., on the 14th, and was put out of commission on the 26th. 

The Monongahela arrived at Port Royal February 14, left and arrived 
at Pensacola on the 29th, and sailed thence April 6, with the iron-clad 
Saugus, for Port Royal, arriving there on the 13th. On the 24th, for 
sanitary reasons, was ordered to Portland, Me., where she arrived in 
May, and from thence sailed to Newport, R. I., arriving there June 13, 
and after a short stay left for Norfolk, which port she reached and was 
put out of commission July 15. On the 6th of September was put in 
commission as a training-ship. 

The Marion was put in commission at Portsmouth, N. H., January 
12, and sailed on the 22d for Norfolk, Ya., arriving at that navy-yard 
February 9, and left on the 28th, when she joined the station at Hamp- 
ton Roads, left on the 21st March, and reached Port Royal on the 27th, 
departed thence on the 19th April for Tampico, Mexico; reached Key 
West April 21st, and left for the Rio Grande April 22; May 10, at Bra- 
zos, Texas, which place she left on the 29th for Tampico, arriving there 
on the 31st. June 4th departed for Key West, arriving there on the 
20th, and sailed on the 23d for Lisbon, Portugal, to join the European 
station. 

The Yandalia was put in commission at Boston, Mass., on the 10th of 
January, and sailed for Norfolk on the 4th of February, and arrived 
about the 7th. On the 15th of March left Hampton Roads for Port-au- 
Prince, and reached that port on the 27th. Left on the 7th April for 
J acmel. Hay ti, arrived on the 9tb, and departed same day for Kings- 
ton, Jamaica, where she anchored on the 11th, and, having taken in 
coal and provisions, proceeded on the 19th back to Port-au-Prince, ar- 
riving on the 22d. Left on the 8th of May for Aspinwall, at which 
place arrived on the 15th, departed thence June 10 for a brief cruise to 
St. Andrew's Island at the suggestion of the United States consul, and 
returned to Aspinwall on the 17th. On the 2d of June a party of offi- 
cers, blue-jackets, and marines from the ship, with Colombian troops, 
participated in the funeral ceremonies of the late Rear- Admiral Napo- 
leon Collins, United States Navy. Left Aspinwall July 14, and reached 
Port Royal on the 25th, departed thence on the 29th, and arrived at 
New York August 2d, and on the 9th of September left to join the Euro- 
pean station. 

The Alert left Norfolk February 25 with the iron-clad Catskill for 
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Port Eoyal, S. C, and arrived there about 8th of March, and on the 
31st departed for New York, reaching there on the 8th of April, and 
left on the 26th of May to join the Asiatic station. 

The Pinta left Port Royal in February, slnd arrived at Norfolk on the 
29th of that month with invalids, &c., from Port Boyal, and was pot 
out of commission on the 17th of April. 

The Eanger was put in commission at Wilmington, Del., on the 27th 
November. 

SOUTH ATLANTIC STATION. 

The force at this station is now under the command of Commodore C. 
H. B. Caldwell, and consists of the Richmond, flag*ship, 14 guns, the 
former flag-ship of the South Pacific station, and the Frolic. 

The Richmond arrived at Montevideo, Uruguay, October 21, haviog 
left Valparaiso, Chili, September 12. 

The Frolic arrived at Rio de Janeiro, Brazil, from the United States 
in the latter part of November, 1875; left about December 12, and 
reached Montevideo, Uruguay, on the 2Ist, and took the place on the 
station of the Wasp, which was condemned and sold. During the year 
the Frolic has been engaged in visiting Maldonado, Colonia, Ensemada, 
Buenos Ayres, Montevideo, and other ports within the limits of the 
station. 

EUROPEAN STATION. 

The following vessels comprise the force on the European station, 
under command of Rear- Admiral John L. Worden:. Marion, 7 gans; 
' Yandalia, 8 guns. 
^ The Franklin, (flagship,) 39 guns, and the Alaska, 12 guns, were 
attached to the station most of the year. 

The Franklin arrived at Lisbon on the 8th of December, 1875, and, 
remaining there until the 19th of February, 1876, left on that day for 
Southampton, England ; arrived on the 25th ; departed thence on the 
14th of March for Cherbourg, France, which port she reached on the 
17th, and left on the 22d for Gibraltar, where she arrived on the 30th. 
On the 7th of April departed for Villefranche ; reached there on the 
12th ; sailed thence on the 16th of May, and arrived at Salonica, Tar- 
key, on the 24th. Left that port June 5th, and visited Smyrna, Turkej: 
Beyrout, Syria ; and Messina, Sicily, remaining a few days at each of 
these places, and returning to Villefranche on the 4th of Joly, where 
she remained until the 13th, when she sailed for Leghorn, which p<^ 
she reached on the 15th. On the 29th of August left, and same dij 
arrived at Spezia, continuing there until the 8th of September, wbeo 
she left for Villefranche, arriving there the next day. On the 14th she 
departed for Gibraltar, on her return to the United States, reachinf 
there on the 20th, and leaving on the 24th for Vigo, Spain. She tf- 
rived at Vigo on the 26th, and on the 28th sailed for the United States. 
She reached New York on the 23d of November via St Thomas. 

The Marion left Key West June 23, and arrived at Lisbon on the ISth 
of July ; departed thence on the 26th for Leghorn, reaching there 
August 3, and remaining until the 14th ; left on that day for Smyna; 
arrived on the 21st, and departed thence on the 24th for Constantioople, 
arriving there the 26th. On the 6th of September sailed for Ville- 
franche, and arrived on the 13th, and departed on the 18th for Speii«t 
entering that port the next day. On the 22d left for Genoa, and tf 
rived the same day, where she remains. 
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The Yandalia left New York on the 9tli of September, and arrived at 
LisboD OQ the 5th of November, where she was at the last report. 

The Alaska arrived at Lisbon on the Hth of December, 1875, and on 
the 1st of Jan nary following made a cruise to the coast of Africa on 
account of troubles in Liberia. Having snccessfully accomplished the 
object of her cruise, she left the Gaboon Biver on the 5th of April, and 
reached Funchal, Madeira, on the 12th of June ; leaving there, and 
touching at Gibraltar, she arrived at Yillefranche on the 6th of July. 
On the 13th she departed for Genoa, arriving the next day, and remain- 
ing until the 3d of August, when she sailed for the United States; ar- 
rived at Boston September 20 ; left the same day, and reached New 
York on the 25th, and was put out of commission October 5. 

NORTH PACIFIC STATION* 

The force on this station, under the command of Rear-Admii^l Alexan- 
der Murray, consists at present of the Pensacola, (flag-ship,) 22 guns, and 
the Lackawanna, 10 guns. 

The Tuscarora and Portsmouth were also attached to the station 
during the year. 

Kear-Admiral John J. Almy was relieved of the command of this 
station on the 1st of July by Bear- Admiral Alexander Murray. 

The Pensacola returned January 26 to San Francisco from her cruise 
to Lower California and the west coast of Mexico, having left Acapulco 
on the 27th of December, 1875. On the 19th of August, 1876, left the 
navy-yard. Mare Island, Cal., for a cruise along the Mexican and Cen- 
tral American coasts, and thence to Panama; arrived at Mazatlan, 
Mexico, September 10, and left that day for La Paz, reaching there on 
the 23d, and remained until about October 10, when sailed for Acapulco, 
arriving on the 21st en route to Panama, and reaching there about the 
25th of November. 

The Lackawanna sailed January 25 for La Paz and Lower California; 
arrived at San Bias, Mexico, February 10, and on the 14th steamed for 
Mazatlan, arriving the following day; from thence cruised along the 
west coast of Mexico, and visited Quay mas, La Paz, and Mazatlan; 
sailed thence for the Hawaiian Islands, and arrived at Honolulu about 
April 26, and cruised among those islands; left September 12 for Guay- 
mas. La Paz, and other Mexican ports. 

The Tuscarora has been engaged on deep-sea soundings between the 
Hawaiian and Fiji Islands, and also in inquiring into the possible abuse 
of our flag in kidnapping natives in the South Sea Islands, but found 
no cases of such abuse. She left the Fiji Islands 25th January, and 
arrived at Brisbane Beads, Australia, February 14, and cast soundings 
between those places ; arrived at Sydney, Australia, March 9, and on 
the 11th left for the Samoan islands ; visited those islands, and inquired 
into and reported on the troubles there, and sailed for Honolulu, arriv- 
ing there on the 27th of May ; left on the 10th of June, and reached 
San Francisco July 3, and was put out of commission on the 14th of 
September. 

The Portsmouth, on her return to the navy-yard, M «re Island, Cal., 
July 14, 1875, from a cruise to the west coast of Mexico, was put out of 
commission as a cruiser attached to the station, and was put in com- 
mission as a training-ship for boys,' and continued on that duty until 
August 7, 1876, when she was put out of commission at the navy-yard, 
Mare Island. 
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SOUTH PACIFIC STATION. 

The vessels now on this station are the Omaha, 12 gaus, and the On- 
ward, 3 guns. The Pensacola, flag-ship of the North Pacific station, 
arrived at Panama about November 25, to craise within the limits of 
this station. 

The Eichmond, former flag-ship, left Gallao, Peru, on the 27th No- 
vember, 1875, reaching Ooquimbo, Chili, on the 7th of December, and 
departing thence on the 10th, arrived at Valparaiso the next day ; left 
Valparaiso, April 4, 1876, and arrived at Goqnimbo on the 6th ; sailed 
and reached Callao, May 20. On the 13th of July, Commodore O. H. B. 
Caldwell relieved Bear- Admiral Reed Werden, who had been in com- 
mand, since Sept.ember 25, 1875, of the command of the station, and 
on the 12th of Angiist the Richmond sailed from Callao>for the Sooth 
Atlantic station; went to Valparaiso and left on the 12th of September, 
tonchingat Valdivia for four days, and entering the Straits of Magel- 
lan on the 28th September ; left October 7, and arrived at Monterictoo, 
Uruguay, on the 2l8t. 

The Omaha left Panama November 26, forPayta; thence to Gallao 
and Valparaiso, arriving at the last-named port, February 12, 1876. On 
the 1st of March, sailed for Juan Fernandez, to make a survey of those 
islands, and returned on the 26th, having made a very accarate sarvey. 
Left Valparaiso about the 30th April, and arrived at Coqnimbo, Chili, 
May 2 ; visited the ports of Caldera, Chili ; Antofagasta and Gobija. 
Bolivia ; Pabellon de Pica and Pisaqua, coast of Peru, the Omaha be^ 
ing the flrst vessel of war that had anchored in the lafitnamed port : 
MoUendo and Pisco, Peru ; and sailing from Pisco July 14, arrived at 
Calloa the next day. September 1, departed and reached Ouayaqoil 
Ecuador on the 8th ; sailed for Payta, Peru, after a stay at GroayaqaiL 
reaching that port on the 30th, and remaining until the 16th of Octolier, 
when sailed for Callao; arrived at Ancon, Pern, October 21, and, io 
obedience to order of Navy Department, left for Panama, arriving there 
on the 16th of November, where she remains. 

The Onward, store-ship for the station, remains at Callao. 

ASIATIC STATION. 

The force on this station, under the command of Bear- Admiral William 
Eeynolds, consists of the Tennessee, (flag-ship,) 23 guns; Kearsarge, 6 
guns; Ashuelot, 6 guns; Monocacy, 6 guns ; Yantic, 3 gnns; Alerts 4 
guns, and Palos. The Saco was also attached to this station a part ol 
the year. 

The Tennessee arrived at Nagasaki from the United States November 
30, 1875, having touched en route^ and after having passed throngb the 
Suez Canal, at Aden, Bombay, Colombo, Penang, Singapore, Manila, 
Amoy, and Wusung. On the 27th January, 1876, left Nagasaki for VTu- 
sung, reaching there on the 30th, and leaving on the 11th Febmarv, 
arrived at Shanghai ; remained there nntil March 30, and reached Y<4:o- 
hama, Japan, on the 8th of April, remaining there nntil the 5th of Jane, 
when sailed for Kobe, Japan, arriving there on the 7th. On the 6th oi 
July left for Yokohama, reaching there the 7th, and departing on the 
29th, arrived at Hakodadi, Japan, August 1. On the 19th, departed 
and returned to Yokohama, arriving on the 21st; left September 9. 
and reached Nagasaki on the 17th, and on the 19th sailed for Cheel<x>. 
where she arrived on the 22d, and intended to leave the same day for 
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New-chwang and the moath of the Peiho, the admiral and officers pro- 
posing to visit Peking. 

The Kearsarge, dnring the month of December, 1875, was at Naga- 
saki 'j left Janaary 22, 1876, and arrived at Shanghai on the 26th, and 
remained there until March 22, when she sailed for Nagasaki, Hong- 
Kong,*and Manila, reaching the last named on the 7th of April, having 
touched at the other x>ort« ; left on the 17th and returned to Hong-Kong, 
arriving there on the 20th ; left July 10 for Swatow, and from thence 
sailed for Manila, and after remaining there returned to Hong-Kong; 
left August 10, reached Nagasaki Angust 15, sailed thence to Yoko- 
hama, arriving on August 20, and left September 9 for Yladivostock. 

The Monocacy, during the month of December, 1875, was at Ningpo, 
and arrived at Shanghai January 30, and remained there, for new boilers 
and repairs, until May 30; left that day for Nagasaki and arrived June 
2 ; departed thence June 6, and reached Kobe on the 8th ; left on the 
22d for a cruise in the Inland Sea, and returned on the 27th ; left Kobe 
July 6, arrived at Nagasaki on the 8th, and same day departed for 
Swatow and reached there about the 30th, and remained, attending to 
wreckers of the Pacific Mail Steamship Company's steamer Japan, and 
left in the latter part of August for a cruise up the coast of China to 
Shanghai. 

The Ashnelot, during the month of December, 1875, was at Shanghai, 
receiving new boilers, and remained there until March 22, when she 
sailed for Hong-Kong, arriving there on the 31st, and leaving on the 14th 
of April, went to Bangkok, Siam, and received on board the articles 
prepared for the United States Centennial Exhibition by the Siamese 
government, and returned to Hong-Kong June 10 : left on the 19th for 
Swatow and other part« to the northward ; arrivea at Pagoda Anchor- 
age, Foochow, China, July 2, from Amoy, thence to Ningpo and Shang- 
hai, reaching the last named the latter part of the month, and leaving 
in September for Cheefoo. 

The Yantic was at Nagasaki during the month of December, 1875, 
and remained until January 14, 1876, when she sailed for Shanghai, ar- 
riving on the 17th and remaining for repairs. On the 22d of March left 
for Amoy, Macao, and Hong-Kong ; arrived at Macao April 2, (having 
stopped at Amoy from March 27 to 31,) and departed on the 9th, reach- 
ing Hong-Kong same day ; left June 8, reached Nagasaki on the 19th, 
and arrived at Yokohama on the 23d, where she is repairing. 

The Palos, during the month of December, 1875, was repairing at 
Shanghai, and remained until March 23, when she jsailed for Hong-Kong 
and Canton, arriving at Hong-Kong the 28th and Canton April 30. 
Left Canton on the 7th of June, arriving same day at Hong-Kong ; de- 
parted on the 8th, and reached Macao same day; returned to Hong- 
Kong on the 10th ; sailed for Amoy ; left and arrived at Pagoda Anchor- 
age July 2, and at Shanghai on the 31st, and left on the 10th of August 
for Cheefoo, thence to Tientsin. 

The Alert left New York May 26, for the Asiatic Station, via Suez 
Canal ; touched at Gibraltar and Malta, passed through the canal July 
23, touched at Aden and other ports, and arrived at Hong-Kong on the 
11th of September, and thence sailed for Swatow and other ports south 
of Shanghai. 

The Saco was at Yokohama during the month of December, 1875; on 
the 10th of January, 1876, arrived at Nagasaki, and after a short stay 
returned to Yokohama ; on the 6th of May left and arrived at San Fran- 
cisco on the 21st of June, and was put out of commission on the 13th 
of July. 
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TRAINING-SHIPS, ETC. 

The Juniata, formerly attached to the European station, left Gibraltar 
December 18, 1875, touched at Madeira, afforded relief to German brig 
Avance at sea, and reached St. Thomas January 15, 1876, sailing tbence 
on the 18th, and arriving at Port Bojal on the 25th ; left on tbe 29ih. 
touched at Norfolk February 4, departed the next day, and arrived at 
Baltimore on the 6th, and cruised as a training-ship for boys in the 
Navy, reaching Norfolk, Va., on the 31st of August, transferring her 
officers and men to the Monongahela, and was put out of commission 
September 6. 

The. Gettysburg returned to the navy-yard, Washington, Jane li 
1876, having been engaged on telegraphic longitude work in the West 
Indies since the latter part of the year 1875, and was put out of oommis- 
sion on the 26th. On the 20th of September was put in commission at 
Washington, left for Norfolk on the 27th, and arrived the next day, and 
on the 17th October sailed on a surveying expedition, &c., for the Med- 
iterranean. 

The store-ship Supply left the New York navy-yard, January 7, 1876, 
to receive and bring to the United States for the Centennial Exhibitioo 
contributions from Americ^tu artists residing in Europe, and also to 
bring the naval monument. Arrived at Civita Vecchia February 21, 
sailed March 2, and reached Leghorn on the 5th ; left on the 20th for 
Gibraltar, arriving April 6, departing on the 8th, and reaching Phila- 
delphia May 12, landed her goods, and June 9 went to Washington, ar- 
riving on the 16tb, and landed the portion of the moo omen t which 8be 
brought. On the 3d of July left for New York, arriving on the 8th, and 
sailing on the 17th as a training-ship for boys, and continued on that 
duty until September 30, when put out of commission at Boston. 
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